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I. EXECUTIVE SUMMARY
There is a persistent need for improved tools and techniques to facilitate public involvement
in decision making within transportation agencies. Despite continuous improvements in
facilitating public involvement at all phases of transportation decision making, agencies are
still seeking more affordable, accessible, and effective means of communicating with a wide
range of stakeholders. A recent emphasis on using visualization as a tool to support public
involvement led this research team to analyze the use and benefits of widely accessible
interactive 3-D visualization tools for public involvement. These visualization tools include
such commonly known programs as Google Earth™ and Microsoft Virtual Earth™. These
tools provide maps and aerial photos of almost any place in the world and can be viewed in
3-D. They are particularly accessible because they are free to use by members of the public on
their personal computers. Planners and engineers find the tools relatively user-friendly. They
commonly use mapping programs (Geographic Information Systems (GIS)) and other visual
data applications as the basis for technical analysis, but it is unknown to what extent they are
being used for public involvement.
The research team surveyed a wide variety of transportation agencies on their use of
interactive 3-D visualization for public involvement using an electronic survey. Over 400
persons representing Metropolitan Planning Organizations (MPOs), State departments
of transportation (DOTs), municipal governments, and the private sector participated.
Supplemental qualitative data was generated through telephone interviews with selected
survey participants. The data led the research team to conclude that the use of interactive
3-D mapping, although pervasive in transportation planning and design, is at the early stages
of application as a public involvement tool. The tools are used for the purpose of informing
stakeholders, illustrating the location of proposed projects, plans or programs in a regional
or study area context, but not engaging them in a specific dialogue in a meeting, workshop,
or on-line chat forum. Agencies face a wide variety of challenges in enhancing their public
involvement programs through visualization techniques, including staff capabilities and
budgetary restrictions that limit training.
This report concludes with three case studies illustrating applications of interactive 3-D
visualization to support public involvement in transportation decision making by a transit
agency, a community organization, and a state department of transportation. Each case
study describes a different use of the tools to meet different project goals. The case studies
were designed to provide specific examples of the application of interactive 3-D visualization
during a project development process. Examples were selected that illustrate the range of
possibility for the tools in a diversity of public involvement settings, including the use of
interactive 3-D visualization tools in videos and presentations to different audiences, over the
internet, in interactive small workshops, and in larger scale interactive settings.
9

The first case study discusses the use of Google Earth™ by the Fort Worth Transportation
Authority as a tool to examine proposed alignments and station areas of a 40-mile commuter
rail corridor between downtown Fort Worth and the Dallas Fort Worth airport. The agency
used Google Earth™ in traditional public open house meetings to illustrate the project’s
footprint on the regional and local settings in which it was located.
The second case study discusses the use of Google Earth™ by a Project Advisory Group, a
group of citizens, seeking to provide effective interaction with a transit agency on plans
for the expansion of the Green Line light rail transitway in the Boston area. In this case,
one of the Project Advisory Group members led others in the Project Advisory Group in a
series of activities designed to explore alignment options to those proposed by the local
transit agency. This gave the group the information that they needed to understand how
different project alternatives perform in their immediate environment. They were able to
form judgments about the alternatives from their own analysis that they could convey to the
project’s sponsoring agency staff during their regularly scheduled meetings. However, it was
learned through this process a certain amount of knowledge and familiarity with computers
and the software in question is needed for an individual to effectively use the visualization
tools independently without the guidance of an expert.
The third case study focused on the experiences of the Florida Department of Transportation’s
use of virtual reality simulations, interactive 3-D simulations that build a topographic model
of a project area using GIS information. Three project applications are discussed in this case
study. This latter case study enables the comparison of the widely accessible 3-D applications
using software such as Google Earth™ and Microsoft Virtual Earth™ to more sophisticated,
yet detailed, 3-D applications that require specialized skills and software to apply. The Florida
DOT used sophisticated 3-D visualization tools to help the public to visualize specific project
designs at a level of detail that cannot be attained using the widely available interactive 3-D
mapping tools that were the subject of this research.
The research team embarked on this study with the assumption that the transportation
industry would have a rich experience to share with regards to their use of widely accessible
3-D visualization as a public involvement tool. After all, Google Earth™ and Microsoft Virtual
Earth™ are free, easy to manipulate, and provide an easy platform to integrate a wide variety
of spatial data. The data generated from the electronic survey and a set of interviews provide
the baseline against which comparisons could be made in the future, demonstrated a less
conclusive result. Some agencies are using these programs for a variety of reasons, but few
are using it for public involvement. Most that use the tool in a public involvement setting are
using it for illustrative purposes and have not mastered how to successfully use the tool in
an interactive setting. Some agencies are frustrated by their experiences with the programs,
particularly as it pertains to their compatibility with more technical programs and data sets.
10

Many agencies see a bright future for using these tools for public involvement, although they
acknowledge that there is a the need for more resources to provide the skills needed for their
use.
The overall conclusion drawn by the research team was that the industry has yet to fully
exploit the potential of widely interactive 3-D mapping software as a visualization tool in
public involvement. Our research has uncovered some reasons why this may be so. While
some agencies are highly advanced in their use of these tools, most agencies are just
beginning to explore the capabilities of the tools and techniques, often using the tools
informally, when opportunities arise. However, given the prominence of visualization in
public involvement, encouraged by both legal requirements as well as a technically savvy and
highly educated public, the research team expects that agencies will continue to experiment
with different visualization tools to enhance public communication and interaction with
different stakeholders. These conclusions have shaped our recommendations. The results
of our research, particularly data from our survey, indicates that additional investments in
workforce development are necessary before the tools can have universal application for
all agencies, audiences, or for all phases of the transportation decision making process. The
use of visualization tools for public involvement requires that both sides – agencies and
members of the public develop a critical understanding of how the tools can be used to
facilitate transportation decisionmaking. While this research captured the agency perspective
effectively through surveys and case study research, it was not as successful in gaining a clear
understanding of the public perspective. Additional research and targeted studies of public
perceptions regarding the use and value of interactive 3D visualization tools would be a
valuable investment for public agencies seeking to increase public access to transportation
planning and decision making processes.
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II. INTRODUCTION
What is Interactive 3-D Visualization?
A picture is worth a thousand words. As trite
as that phrase is, many in the transportation
industry find that it is very true. Pictures –
visual images of a context or setting – can be
particularly useful tools for communicating
complex technical relationships to individuals
with or without sophisticated technical training.
Since the beginning of time, transportation
systems have been represented visually using
cartographic maps, tools that enable a wide
variety of people to see and navigate a given
road or network or roads. Over time this form
of visual communication has evolved to include
more sophisticated technology that uses multidimensional representations including digital
and photographic simulations. This has helped
bring forth an entire discipline within the
transportation industry known as visualization.
The U.S. Transportation Research Board
Committee on Visualization in Transportation
defines visualization in transportation as:

Interactive 3-D Visualization is the term
we use throughout this survey and in our
research to describe a specific set of computer
technologies. These technologies are different
from conventional renderings and animations
of 3-D scenes that are typically created using
software such as Autodesk 3-Ds MAX or Adobe
Photoshop. Using Interactive 3-D visualization
tools, a wide range of computer users are now
able to interactively display and explore digital
3-D scenes. These tools transform the 3-D
experience from a passive viewing activity into an
active exploration of our communities including
local and regional transportation infrastructure.
An increasingly popular hypothesis is that public
participation processes change when these
active 3-D experiences are added to conventional
passive viewing activities.
Popular Interactive 3-D visualization software
includes Google Earth, Microsoft Virtual Earth,
NASA World Wind, and several other commercial
and open source applications.

Any progressive visual means of representing
static or temporal spatial and geometric
information.
Visualization is a compilation of tools that
help provide visual images of transportation
contexts – systems, plans, and projects. As such,
visualization is recognized as a potent means
of conveying technical information to support
a wide variety of activities – from engineering design to community involvement – with
audiences as diverse as planning and design professionals to elected officials to members of
the general public1 .

1

See Visualization in Transportation: Empowering Innovation, TR News 252, September-October 2007.
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This report documents the process and results of research conducted on emerging visualization
techniques in support of public involvement in transportation planning. Specifically, the
research focused on the use of what we consider to be “widely available” interactive 3-D
visualization tools to support public involvement by transportation planning agencies. For
the purposes of this research these tools generally refers to Google Earth, Microsoft Virtual
Earth, ESRI ArcExplorer and other interactive visualization software applications that are being
downloaded and used for free by millions of people throughout the United States and the
world. These applications, although relatively new to transportation, offer capabilities that are
often appealing to both agencies and publics.
This document presents the framework for conducting the research, principally in an overview
of public involvement requirements and practice as well as discusses the visualization tools
targeted for the research initiative. Following the context building, the report presents the
research methodology utilized by the team, the results and conclusions draw by the research.
Lastly, the document includes three case studies that examine different applications of interactive
3-D visualization.

An Overview of Public Involvement Requirements and Practice
Public involvement has long been an integral part of transportation planning processes and
practice, particularly since the enactment of the landmark transportation authorization bill, the
Intermodal Surface Transportation Efficiency Act (ISTEA) of 19912 . ISTEA included language
specifically calling for “proactive” public involvement during all stages of the federal
transportation planning process. Presidential Executive Orders on Federal Actions to Address
Environmental Justice in Minority and Low-Income Populations and Improving Access to
Services for Persons with Limited English Proficiency3, enacted during the administration of
President Bill Clinton, reinforce the need to provide access to the transportation planning
process by a diversity of transportation process stakeholders, particularly those with special
needs or who tend to be disenfranchised by
“3-D is perceived as a ‘cool’ and
decision making. The Safe, Accountable, Flexible,
‘trendy’ technology, but few county Efficient Transportation Equity Act: a Legacy for
Users (SAFETEA-LU)4 , passed in 2005, specified
employees have the technical
new requirements for public involvement that
knowledge or hardware resources include the use of visualization to support public
to work with or use it. “
involvement in the metropolitan and statewide
-County Government Technology/IT Staff
transportation planning process.
2

Public Law 102-240, Intermodal Surface Transportation Efficiency Act of 1991, December 18, 2001.
Executive Order 12898 Federal Actions to Address Environmental Justice in Minority and Low-Income Populations, February 11, 1994; Executive Order 13166 Improving Access to Services for Persons with Limited English
Proficiency.
4
Public Law 109-59, Safe Accountable Flexible, Efficient, Transportation Equity Act: A Legacy for Users.
August 10th, 2005.
3
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Despite the initial reluctance by some within the transportation planning community to
accept widespread engagement of the public in transportation decision making, the value that
public involvement contributes to quality planning outcomes is clear. Transportation agencies
actively choose to engage the public in transportation decisions that occur throughout the cycle
of transportation decision making, from systems visioning and long-range planning to project
selection, planning, design, construction, and systems level operations and maintenance. The
wide availability of visualization technology and a technologically savvy public, combined with
the need to generate new ways of communicating with people of various levels of education and
background provides unprecedented opportunities that we chose to explore in this research
project.
Visualization practice and applications5 in transportation decision making have been explored
in a number of contexts and continues to be discussed in terms of the technical applications
available to support transportation planning and design activities. Public involvement has similarly
been the subject of considerable literature6 with respect to the application of useful tools and
techniques. Nevertheless, the two issues have not been explored together with the rigor that
is warranted given the legal requirements that agencies use visualization to support public
involvement, the availability of the technology to support good quality dialogue on transportation
issues using visual images and computerized interaction, and the continued need by transportation
agencies for guidance on best practices for interacting with their stakeholders.

Research Problem Statement
This research was inspired by the consideration of the multi-dimensional relationship between
these factors: the increasingly complex set of transportation decisions in need of public
consideration; the need for improved public engagement in these decisions; the rapid
evolution of information technology that provides easy access to information by a wide range
of groups; and the increasing sophistication of visualization tools to support the involvement of
different publics – stakeholders of transportation planning – in transportation decision making
processes. The research explores the extent to which agencies are using visualization to
support public involvement, particularly the use of widely accessible interactive 3-D tools.
As can be the case in defining the parameters of a research project, this team had a particularly
ambitious agenda. There are a lot of important issues to be considered in evaluating the use
and performance of a specific tool for public involvement. These include questions related to
the transportation decision making context – which phases of the decision making process
5

Shiffer, M., et al. 2003. Spatial Multimedia Representation of Chicago Transit Authority Rail Infrastructure, Transportation Research Record 1838, Paper No. 03-2582
6
Kwartler, M & G. Longo. 2008. Visioning and Visualization: People, Pixels, and Plans. Cambridge, MA: Lincoln Institute of Land Policy
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are best supported by these tools, and what types of
organizations best able to take advantage of these “What about low-income/minority
tools – and the public involvement context – the communities who may not have a
populations that respond best to these tools and the home computer?”
ways in which they support public engagement in -Private Consultant, Public Involvement Director
decision making.
Interactive computer-based tools and techniques are an increasingly common means of involving
stakeholders and citizens in transportation planning. Typical applications of technology
include the use of photos, maps, and other images to aid in the communication of a transportation
planning environment and/or the interaction of a proposed project or set of projects in that
environment. The quality and sophistication of the tools used for public engagement in
transportation has evolved along with technological developments. This research initiative is
focused on the use of interactive 3-D imaging, a technology that uses widely accessible software,
such as Google Earth, to facilitate the visualization of a proposed project or plan. The research
assumes that 3-D software is generally quite useful and effective in overcoming common
problems with “spatial literacy”, the ability of an individual to use an image to understand the
physical relationship between a proposed project or plan and the study area.
The research questions are summarized below:
1. How is widely accessible interactive 3-D visualization being used nationally to
support public involvement in local, regional, multimodal, or statewide transportation
decision making processes? To what extent are agencies using widely available interactive
3-D visualization to support public involvement? What specific tools are being used and
why? What are the types of projects and decisions that these tools are being used to support?
What input is being sought and how is this input being used to support transportation
decision making?
2. What types of public involvement activities are the tools supporting? Are the tools
principally being used to illustrate plans and projects or are agencies integrating the use of
the tools into interactive meetings, workshops, and charrettes?
3. What is the value of the tools in supporting public involvement? Do different groups
within the public, often referred to collectively as “publics”, understand projects better than
or as well as projects in which less complex technology is used, such as photos, maps, and
text? Which groups and types of publics respond best? What types of public involvement
activities work best with these tools? For example, are these tools useful in supporting
interactive dialogue among groups of people? Are there opportunities for the public to
manipulate the images for both understanding information presented to them as well as
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communicating or presenting information? Is this a trusted tool, or are there suspicions of
manipulation by sponsoring agencies to influence perceptions and results?
4. What is the future of using interactive 3-D visualization as a public involvement
support instrument? What commitments are agencies making to train staff or otherwise
acquire the skills and other resources needed to use this and other forms of visualization in
the public involvement process?

The Evolution of 3-D Visualization in Transportation Contexts
Agencies are experiencing escalating pressure to deliver better transportation solutions to
increasingly complex transportation problems as they are increasing their involvement of the
public in long-range and project specific transportation planning processes. Communicating
complex quantitative, spatial, and temporal data and concepts that support decision making
with less-technical audiences has long been a challenge for agencies to grapple with. Maps
using everything from hand drawn graphics to aerial photography have become common
means of illustrating transportation systems, plans, and projects. Interest in advancing public
understanding and dialogue over proposed transportation investments has prompted the
industry to respond with fast and engaging tools that enhance structured public discussions
over these proposed investments.
For two decades 3-D computer graphics have
been used by agencies to visualize signature and “I believe that interactive 3-D vimid-size projects. An important component of sualization is a very important and
this technological evolution is the introduction of useful tool for public participation.
interactivity. The ubiquity of the home computer, One of the hurdles is convincing
video gaming and electronic social networking
technical staff that it is not simply
have dramatically elevated the typical citizen’s familiarity
with computer applications, including the use of a pretty, but useless picture”
interactive applications that are heavily reliant on 3-D
-Municipal Government IT/Technology Staff
graphics. Users are able to actively engage with the
information provided through interactive systems.
Interactive 3-D visualization is achieving mainstream adoption as several market and technology
forces converge. Numerous desktop software applications were developed in the 1990s built
on military and gaming visualization technology. Most notably in the local and regional
planning practice, Evans and Sutherland MultiGen application was integrated with ESRI
ArcView software through the innovative system CommunityViz, now maintained by Placeways,
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LLC. These tools continue to mature today with advancements in numerous areas of the
technology. An example of more sophisticated interactive 3-D applications is provided in the
case study of the Florida Department of Transportation.
Combining interactive 3-D visualization software with central data repositories accessible
over the Internet provides the remarkable growth potential that inspired this research team
to focus on applications that are widely available. Between 2005 and 2008, these emerging
technologiesexperienceddramatic levels of adoption with tens of millions of users nationwide.
The combination of intuitive user interfaces, high quality visuals, and little or no software cost,
have brought interactive 3-D visualization to the masses. Many government agencies have also
seen employee use grow, with numerous examples of agency data being provided in formats
for simple inclusion in these applications.
A number of transportation agencies have begun to use interactive 3-D visualization software
to aid in transportation project planning, design, and public involvement. MPOs such as the
Corvalis Area Metropolitan Planning Organization (CAMPO) in Oregon and the Metropolitan
Washington Council of Governments (MWCOG) are making transportation plans, programs, and
other data available in these interactive applications7 . Other agencies, such as the Fort Worth
Transportation Authority, which is featured as a case study in this report, have used the tools to
“tour” a project corridor and to evaluate the relationship between proposed projects to their
local environments.
These discoveries demonstrated to the research team that the tools are seen by transportation
agencies as useful tools for communicating with the public and other stakeholders. However,
there are several public involvement practices to consider using the tools for, including large
group presentations, small group discussions, small team activities (i.e. charrettes, sketch
planning, and resource allocation exercises), facilitated presentations of plan, corridor, or project
information by one person, and autonomous activities (home-based activities). This research
seeks to establish the industry state-of-practice of using these specific tools to support the full
range of possible public involvement activities, as well as to initiate discussion of their value for
these purposes.

7

See www.corvallisareampo.org and www.mwcog.org/clrp.
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III. RESEARCH APPROACH
State of Practice Baseline
As noted earlier, our preliminary literature review revealed a surprising absence of concrete
evidence about the adoption and use of these specific visualization tools in real world settings.
Accordingly, the research team set out to develop a baseline regarding the state-of-the-practice.
This set of data would essentially become the baseline against which future research could be
compared and contrasted. Data were collected through two means: an electronic survey and
a set of telephone interviews.

Electronic Survey
The baseline data was generated through the deployment of an electronic survey that used
a survey design and hosting service called SurveyMonkey. This Internet-based survey service
creates a link to a customized survey that can be included in an email to targeted respondents.
The purpose of using this service was to execute a cost-effective survey that would attract a
broad audience of transportation industry professionals and community representatives that
could describe their experiences with the interactive 3-D visualization tools in a public involvement
setting. The survey data provided the research team with a general understanding of the use
and value of the tools in supporting public involvement in transportation decision making.
The survey addressed the following core research themes:
•

The use and value of interactive 3-D visualization tools to support public
participation in transportation planning

•

The adoption and diffusion of these tools among transportation agencies

•

The benefits and constraints associated with using these tools for public
involvement.

Survey respondents were also asked to anticipate the future of using interactive 3-D visualization to
support public involvement. They were also provided an opportunity to contribute open-ended
comments.
The survey was reviewed by Hunter College’s Institutional Review Board8 (IRB). For this project,
the IRB reviewed the research design in order to ensure that it included a thoughtful and
8

The IRB is mandated by the U.S. Department of Health and Human Services (DHHS, Title 45, Part 46 of the Code
of Federal Regulations). The IRB process is intended to protect the rights and welfare of individuals recruited to
participate in research activities conducted under the auspices of Hunter College. At Hunter College, the IRB
committee has the authority to approve, require modifications in, or disapprove all research activities that fall
within its jurisdiction as specified by both the federal regulations and institutional policy
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comprehensive informed consent process that balanced risks and benefits to the participants.
The materials and the survey protocols submitted by the research team were reviewed by a
committee established for this purpose.
The survey questions were developed and tested to determine how understandable they were,
whether they addressed the key research questions noted above, and how long it would take
a participant to complete the survey. The research team had to balance the interest in
getting detailed and informative data with a desire for a large sample size that would provide
confidence in any conclusions drawn by the data collected and analyzed. A beta team of
industry representatives from the Federal Highway
Administration, Federal Transit Administration, and “I would like to see examples of
public involvement practitioners tested the survey 3-D uses. Possibly a “users group”
instrument. This team helped refine the questions to or “best practices” web page
maximize understandability and the quality of data
supported by the FTA/FHWA or
received. The complete survey instrument is included
AMPO.”
as Appendices 1 and 2 and responses from open
-MPO, Planning/Public Involvement Staff
ended questions are included in appendix 5.
The e-survey was distributed and remained open to data collection during December 2007 and
January 2008. Distribution of the e-survey was similarly carefully considered in a manner to
attract participation by a broad range of industry stakeholders. Included in the list of desired
participants were staff and management level professionals of a diverse array of technical
backgrounds, as well as representatives of community organizations and advocacy groups
that may have had experience using the tools for the involvement of their constituencies. Each
member of the research team was tasked to reach out to their colleagues for assistance in
distributing the survey. In addition, several organizations distributed the survey through their
electronic lists. They included the Association of Metropolitan Planning Organizations (AMPO),
the Transportation Research Board Committees on Public Involvement in Transportation and
Visualization in Transportation, the Urban and Regional Information Systems Association
(URISA), the Region II University Transportation Research Center (UTRC) at City College, City
University of New York, the New York Metropolitan Transportation Council (NYMTC), and the
Urban Transportation Center (UTC) at the University of Illinois-Chicago.

Follow up Telephone Interviews
The research design included the execution of telephone interviews with individuals who had
taken the survey and had answered “yes” to the question, “Would you be like to be contacted
to conduct a 15-minute phone interview that will provide greater detail and input into this
national research project?” The purpose of these telephone conversations was to generate
additional detail by agency staff that had applied the subject interactive 3-D visualization tools
in public involvement. This information would provide qualitative “color” to the otherwise “static”
19

quantitative data supplied through the survey. In particular, the team hoped to identify details
about both transportation decision making and public involvement environments in which the
tools were most useful. And, the interviews were intended to identify several potential case
study projects to assess for detailed study and development for this research initiative.
Of the over 400 total survey responses, 35 people identified themselves as willing to participate
in a telephone survey and provided contact information. Fourteen of those were private
consultants. A number were from MPOs (8) and several more from municipal governments
(5). The remainder included a State DOT representative, a transit agency representative, a
representative of a business group, an academician, and someone who chose not to specify. In
order to avoid sample bias (most of the private sector representatives that agreed to participate
in interviews came from one firm) and to remain focused on the experiences of transportation
agencies, the research team decided not to contact private sector representatives.
The research team held telephone conversations with nine individuals who had participated
in the survey. A tenth organization was contacted by the team due to the team’s personal
knowledge of the organization’s use of Google Earth as a public information and involvement
tool. The research approach and budget assumed the research team would conduct
approximately 30 15-minute interviews. Given the limited sample size, the conversations were
extended to approximately 45 minutes each. This allowed for a richer discussion regarding not
only agency applications of the interactive 3-D visualization tools, but the agency’s overall public
involvement programs and their investments in and attitudes towards public involvement and
technology.
Each agency was asked a similar set of questions designed to supplement the data that were
collected through the surveys. The researcher posed follow up questions to clarify and build
upon responses received to the major questions asked.
Questions included in the interviews were the following:
1. What is your familiarity with the interactive 3-D visualization tools?
2. What is your or your agency’s commitment to using these tools?
3. Why did you choose this method and specific technology?
4. Please provide examples from your day-to-day work where the use of 3-D
tools was particularly useful or particularly problematic in facilitating public
participation.
5. In what types of projects (long range planning, project development, etc.)
are these tools being utilized?
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6. How is public participation managed by your agency and how was it
managed during the use of the visualization tool?
7. Does your agency use consultant services to enhance or facilitate public
involvement?
8. Does your agency use consultants to support other areas of work? If so,
what types of work and for what reasons?
9. What do you see as the future for the integration of interactive 3-D
visualization as public involvement tools?
10. What are some best practices that you would like to highlight?
11. What would it take to have these tools used more by your agency?

Case Studies
The third component of the research approach was to identify a set of case studies designed
to illustrate in detail different applications of interactive 3-D visualization technology in public
involvement for transportation decision making. The purpose of these case studies was to supply
another medium for studying the use and value of the tools in public involvement, as well as to
document and share a full application as best practice models. Initially, the research team had
anticipated that the interviews would provide links and access to numerous innovative case
studies. The interviews did not yield sufficient results. Subsequently, the research team sought
assistance from several industry resources as a means to supplement the pool of potential case
study projects. These included contacting some of the private sector individuals from the original
interview lists, contacting some of the agencies interviewed again to see if they had progressed
in their use of the tools, and soliciting the advice of members of the Transportation Research
Board Visualization and Transportation Committee. These efforts resulted in identifying three
examples of the use of interactive 3-D visualization in three different project contexts. The case
studies are discussed in detail in Section IV.

Difficulties Encountered
The actual research implementation took on a much narrower scope, as the research team made
adjustments during the data gathering phase. We were able to capture rich detail about how
agencies wanted to use, or actually used interactive 3-D visualization tools to support public
involvement through our surveys, interviews and case studies, but we were not able to capture
how different publics responded to the use of these tools. In large part, this was because we
were not able to observe the deployment of tools as they occurred. We relied on post-hoc
reporting of events from participants who were willing to be interviewed for this research. Most
of those interviewed provided comments from the agency perspective or the tool developer
perspective. Thus, the findings from the case studies are slightly biased and hence not directly
generalizable to a larger population without additional research.
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IV. STATE OF PRACTICE RESEARCH RESULTS
The research team developed and implemented a survey as described in Section II. In brief, the
purpose of the survey was to document how different stakeholders deployed these interactive
visualization tools and to learn the ways in which the tools facilitated or hindered public
involvement in transportation decision making. Interviews conducted with willing participants
helped to enrich the results seen in the survey data with discussions of specific tool applications
with practitioners. Some of the salient findings are discussed in this section.

Who Uses Interactive 3-D Visualization Tools?
The survey that we employed generated a database that describes the experience and
perspectives of public agencies and representatives of citizen advisory groups or other nonprofit
groups that are involved in transportation planning issues in one way or another. We had a
total of 423 responses to our survey. Respondents included planning or public involvement
staff (42%) as well as senior management (20%) of a wide variety of organizations, including
Metropolitan Planning Organizations (23%), State DOTs (over twenty total), and consultants
(about half ). A handful of participants represented community groups or public non-profit
organizations including agency directors, general managers and so on (6%). Over 88% of the
respondents came from the United States, and the balance from Canada, Europe, and Australia
practitioners.

Profile of Respondents

r
he
Ot

su

lta

nt

ze
n
Co
n

at
or

t
Ed

Ci
ti
Pr
iv
at
e

lG
pa

Re

gi

M

un

ici

uc

en

y

nm

ov

ng
ni
an

Pl
al

on

er

Ag
e

m
rn
ve

Go
ty

Co
un

nc

en
t

y
nc
Ag
e

M
PO

sit
Tr
an

St
at

e

DO
T

200
180
160
140
120
100
80
60
40
20
0

Figure Text Version: Profile of Respondents Image shows a bar graph with a count to 200 representing the number of respondents on the
y-axis and a list of respondent groups on the x-axis, including State DOT (26), MPO (95), Transit Agency (15), County Government(14), Regional
Planning Agency(9), Municipal Government(23), Educator(18), Citizen(25), Private Consultant(174), and Other(24).
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Within these agencies, public involvement professionals (directors, coordinators, or staff )
provided about 50% of the total responses, indicating that we were able to connect with our
core target audience, while technology staff accounted for about 25% of the total responses.
As anticipated, a lower number of agency directors or top level officials (10%) participated
in the survey. About 8% of respondents chose not to specify their role in supporting public
participation within the organization.

Administrative Role in Supporting Public Participation
Answer Options
Public involvement
director or coordinator
Planning/Public
involvement staff

Response Percent

Response Count

8.75%

37

42.08%

178

Technology/IT staff

25.30%

107

Agency director, general
manager, or other top
level official

10.17%

43

Community organizer

0.95%

4

Observer/evaluator

4.73%

20

Do not wish to specify

8.04%

34

answered question

423

Regional planning agencies and State Departments of Transportation reported high use of
both 3-D computer animation (between 55 and 65%) and Virtual Reality (VR) simulation (33
and 35%) while MPOs and transit agencies reported using these tools at a much lower rate;
approximately 20% said that they used 3-D computer animations; while 7% said they used VR
simulation. County and municipal governments were typically much lower on the ladder of 3-D
technology adoption.

Figure Text Version: Chart image showing the percentage of responses that belonged to each category shown and the count for each, totaling 423 persons. Categories and corresponding data are as follows: Public involvement director or coordinator(8.75% or 37), Planning/Public
involvement staff(178 people or 42.08%), Technology/IT Staff(107 people or 25.30%), Agency director, general manager, or other top level
official (43 people or 10.17%), Community organizer(4 people or .95%), Observer/evaluator(20 people or 4.73%), Do not wish to specify(34
people or 8.04%)
Figure Text Version: (On following page) Tool Use Distribution Among Agencies is a bar graph with percentages in increments of 10 to 100%
on the y-axis and different tools on the x-axis, including: Hand-drawn renderings, 2-D and 3-D Graphics, Photo-Simulation, 3-D Computer
Animation and VR Simulation. For each tool corresponding groups are rated. The graph shows that the highest percentages belong to the
State DOT for all tools.
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Tool Use Distribution among Agencies
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What are Typical Uses of Interactive 3-D Visualization Tools?
Interactive 3-D visualization tools were used in many ways to support public participation.
One of the most significant uses was to “illustrate general project or study area information
in a presentation or in a website”
Typical Uses of 3-D Visualization Tools*
(23%).
Other conventional
Describe or compare regional investment
alternatives, such as programs of projects
transportation planning and
4%
decision making processes such
Assess alignment
alternatives for a
as the assessment of alignment
study area
13%
Assess
modal
Assess different
alternatives for a study area,
alternatives for a
land use and transstudy area
portation scenarios
illustration of environmental
9%
14%
Prioritize project/regional
conditions, land use or population
investment alternatives/
Better delineate specific
trends, delineation of specific
land use and transportation
project impacts on a
scenarios
study area
project impacts on a study area,
5%
Other
15%
3%
the assessment of different land
Inventory and
use and transportation scenarios
Illustrate general project or
illustrate environstudy area information in a
mental conditions,
all received the same emphasis
presentation or website
land use or popular
23%
trends
(between 13 and 15%). Based
14%
on the responses to our survey,
practitioners are also using these
Figure Text Version: Typical Uses of 3-D Visualization Tools is a pie chart showing how 3-D Visualization tools are used. The largest piece of
the pie is: Illustrate general project or study area information in a presentation or website (23%). The rest of the pieces are as follows, Better
delineate specific project impacts on a study area (15%), Assess different land use and transportation scenarios (14%), Assess alignment alternatives for a study area (13%), Inventory and illustrate environmental conditions, land use or popular trends (14%), Assess modal alternatives
for a study area (9%), Prioritize project/regional investment alternatives/land use and transportation scenarios (5%), Describe or compare
regional investment alternatives, such as programs of projects (4%), Other (3%)
*Multiple options were available, chart designates relative share of input obtained
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tools to describe and compare projects or prioritize regional investment alternatives, including
running alternative land use and transportation scenarios in a limited way (9%).
The survey team had speculated that the use of these tools were likely to be used to support
coordination of land use and transportation planning, a hypothesis that was partially supported
by the results; about 32% said that interactive 3-D visualization tools were being used for this
purpose.

Which Tools are Popular?
In the survey, we assessed individual and organizational technological competencies in the
adoption and use of 3-D visualization tools, the focus of our study. 189 of 324 respondents
who answered this question (58%) said that they had used Google Earth™, while far fewer
respondents said that they used some of the other 3-D tools (24% had used Microsoft’s Virtual
Earth™, 22% had used ESRI ArcGlobe™) and about 8% of respondents said that they had
not used any of the 3-D tools to support public participation. There was an obvious positive
correlation between individuals’ familiarity with tools and the use of the same tools within the
organization.

Popular 3-D Visualization Tools
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Figure Text Version: Popular 3-D Visualization Tools shows a bar graph with a number count up to 250 people in the y-axis and different
visualization tools in the x-axis. The tools have corresponding bars that display two options, ‘I have used’ and ‘used in my organization’. The
tools broke down as follows, Google Earth (200-I have used, 206-used in my organization), MS Virtual Earth (83-I have used, 59-used in my
organization), ESRI ArcGIS Explorer (105-I have used, 143-used in my organization), ESRI ArcScene/ArcGlobe (76-I have used, 77-used in my
organization), NASA World Wind (28-I have used, 12-used in my organization), Skyline Globe(6-both categories), Leica Geosystems Titan (11-I
have used, 2-used in my organization), Other (36-I have used, 34-Used in my organization), None (36-I have used, 35-Used in my organization)
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Since Google Earth appeared to be the
3-D visualization tool most preferred by
users, we attempted to develop a more
nuanced understanding about the users –
our data suggests that it is popular across
a range of job titles and activities (10% of
agency directors, 51% of planning public
involvement directors or staff, and 30% of
technology/IT staff ). Public involvement
professionals appear to be adventurous in
their exploration and use of 3-D visualization
tools.

Analysis of Google Earth Users

Other
9%

Public Involvement
Director or
Coordinator
9%

Respondents Perceptions about Interactive 3-D Visualization Tools
In the survey, we provided eighteen declarative statements about 3-D visualization tools and
asked respondents to “agree”,“disagree” or remain “neutral” with these statements. Only 20% of
our respondents agreed with the statement “Interactive 3-D visualization tools are easy to
develop and use as a public participation tool.” This point was further reinforced by 76% of
respondents agreeing that “The development and use of interactive 3-D visualization tools
to support public participation requires specialized skill sets.”
An overwhelming 86% of respondents agreed with the statement “Interactive 3-D visualization
tools have multiple uses in the planning process (not limited to public involvement)” and
78% agreed that the tools can clearly and effectively communicate project ideas. This is an
opinion that is consistent with the goal set forward by SAFETEA-LU that requires MPOs, State
DOTs, and transit agencies to incorporate visualization into their public involvement processes
in order to better engage a broader range of everyday people in the transportation decision
making.

Usefulness of 3-D Tools
The survey asked whether interactive 3-D visualization tools were useful in an individual’s dayto-day work, and a significant majority of 60 % indicated that the tools were “very useful” or
“somewhat useful”. Considering the responses from those who self-identified as citizens, the
response was slightly higher (69%). When we asked our respondents to think ahead to 2012 and
Figure Text Version: Analysis of Google Earth Users is a pie chart. The pieces of the pie are as follows with the corresponding percentage, Planning/Public Involvement Staff (42%), Technology/IT Staff (30%), Agency Director, General Manager or Top Level Official (10%), Public Involvement Director or Coordinator (9%), Other (9%)
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to speculate on the usefulness of these tools, close to half of the respondents (47%) indicated
that the tools were likely to be “essential” in their day-to-day work in 2012. These results strongly
suggest that interactive 3 D visualization tools are capturing the attention of decision-makers
and public involvement staff in 2007-2008 and their use is likely to expand and grow in coming
years.
A Diminishing, Transitory Trend
1%

Not useful at all
3%
Not very useful
6%

Unknown
18%

Very useful
28%

Essential
47%

Neutral
31%

A Nice, Preferable
Enhancement
34%

Somewhat useful
32%

In 2007

Anticipated For 2012

Usefulness of 3-D Tools
Interviews
A series of telephone interviews were conducted with individuals who had responded in the
survey that they were willing to discuss with us their experiences in using interactive 3-D
visualization to support public involvement at their agencies.
The purpose of the telephone interviews was twofold. One purpose was to supplement the
data collected with information that could help inform an analysis of the quantitative survey
data results. The other purpose was to identify potential case studies for inclusion in this report
as best practice models.
A total of nine interviews were conducted, of approximately 45 minutes per discussion. The
agencies represented in the sample of persons interviewed included one large sized regional
transit agency, 5 MPOs, and 3 city governments. The persons interviewed ranged in professional
background and responsibility,including executives,management,planning,public involvement,
and technical specialists.
Figure Text Version: Usefulness of 3-D tools is an image of two pie charts. The first is labeled ‘In 2007’. The pieces of the pie are as follows with
the corresponding percentage, Somewhat useful (32%), Neutral (31%), Very useful (28%), Not very useful (6%), Not useful at all (3%). The
second chart is labeled ‘Anticipated for 2012’. The pieces of the pie are as follows with the corresponding percentage, Essential (47%), A Nice,
Preferable Enhancement (34%), Unknown (18%), A Diminishing, Transitory Trend (1%)
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Appendix 3 presents a summary of responses received to the different questions posed to the
participants in the telephone interviews. As shown, the interviews showed a range of experience
using interactive 3-D visualization tools. Most of the organizations that were using the tools at
all were using them to support analysis or technical purposes. The city government agencies
were principally using the tools to support land use planning. Each had developed a model
of their respective cities that was overlaid on the Google Earth™ mapping, enabling a detailed
examination of the downtown area by developers and planners. The interviews also revealed
that the tools are being used to support the location and development of transit stations,
schedules, and routes.
Agency use of interactive 3-D visualization to
support public involvement within this group “One of the biggest challenges to
was fairly limited. Two MPOs were using Google using interactive 3-D tools is conEarth™ as a platform for making information
vincing the client (agency) to use
available through the Internet about the longrange transportation plan and transportation them and that they are valuable to
improvement program documents, one of which the process and worth the cost”
included detailed guidance on how to download
-Private Consultant Public Involvement Director
and use Google Earth™ for members of the public
just getting familiar with the tools. Although
not geared towards public interaction, the information was provided specifically to support
enhanced public understanding of the agencies’ plans and programs. One agency reported
using Google Earth™ to support transit project alternatives analysis with an emphasis on small
group meetings and settings. This work had been completed a few years in the past under
different leadership. A change in Administration and availability of funding resulted in a less
proactive approach to integrating the use of visualization and technology in the agency’s public
involvement activities.
Despite the limited experience with the use of interactive 3-D visualization tools to support
public involvement, those interviewed generally saw the value of the tools in supporting the
public involvement process and also in improving the communication between decision makers
and stakeholders of the transportation planning process. Many noted that the tools really
helped provide context to decisions being made by the agencies. Nevertheless, several agencies
complained about the limitation of the tools both technically and in terms of applicability. The
tools are best used to support conceptual planning, although some users reported difficulties
in integrating data from different sources into a 3-D visualization.
Many of the agencies noted that agency investments in “human capital”, including training and
acquisition of technically skilled staff, was an impediment to expanding the use of interactive
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visualization by their organizations. Nevertheless, it seemed that most would embrace its use
and were in the process of gaining the experience needed to successfully integrate the tools
into their programs.
The field of visualization technology has matured during the past several years, while costs have
generally come down. Despite this, cost was cited as a barrier to more use of interactive 3-D
visualization tools. Although the software is available at little or no cost to the end user, the
content creation of models and renderings is an expensive proposition, especially when such
visualizations go beyond conceptual diagrams or schematic proposals.
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V. CASE STUDIES
The research team sought to develop a set of case studies for this research to provide tangible
examples of how agencies have applied interactive 3-D visualization tools to support public
involvement in transportation decision making in a “real world” setting.
Highlights of MWCOG Experiments with Google
Earth

Since the interview process revealed that the
agencies that had volunteered to talk further
were in the early stages of applying the
tools and didn’t have a mature application
to share, the team had to look to others in
the industry to help us identify possible
case studies to examine and present in this
report. In April 2008 co-principal investigator,
Laxmi Ramasubramanian, made a webinar
presentation to the Transportation Research
Board Committee on Visualization in
Transportation in which she presented the
results of the electronic survey the research
team conducted and requested ideas on
agencies and individuals to interview in order
to identify potential case studies. Other
sources included personal experiences with
specific agencies as well as word-of-mouth
recommendations from colleagues and other
associates.

The Metropolitan Washington Council of Governments
(MWCOG), the Metropolitan Planning Organization for the
Greater Washington, DC region, is in the earliest stages
of using Google Earth as a tool for presenting data and
information. The program is really experimental for the
time being with the purpose of responding to Federal
requirements to incorporate visualization into their programs
as well as improving access to and the quality of data and
information that contribute to and comprise their constrained
long-range plan (CLRP) and Transportation Improvement
Program (TIP) documents.
The attraction to Google Earth is multifaceted. The MPO staff
likes the ability to customize the presentation of data, to zoom
in to a specific location or pan out to the larger region, to
manipulate the image as the user desires. They like the fact
that Google Earth provides a platform for transmitting project
data by their member jurisdictions.
The CLRP has been made available using the Google Earth
format since July 2007. To support the use of the tool by
members of the public, a user’s guide is provided upon
clicking on the link or going to the website, http://www.
mwcog.org/clrp_viz. The user’s guide helps a person new to
Google Earth and to this presentation to use it.

After investigating several leads, the research
team decided to include three different case
studies. The first is the use of Google Earth
by the Fort Worth Transportation Authority
to support their Southwest to Northeast
Corridor commuter rail study. The case study
describes an instance in which a transit
agency uses GoogleEarth in public meetings
to look at both regional and local implications
of transit alignment and station locations.
The second documents the use of Google
Earth by a community leader to enhance

The Google Earth CLRP was presented to and tested with
the MWCOG Technical Committee and Citizens Advisory
Committee. Both groups gave MWCOG favorable feedback.
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the understanding of community members
of a proposed project to expand the light
rail system in Cambridge, Massachusetts. It
shows how sophisticated publics are taking
advantage of the availability of the interactive
3-D visualization tools to enhance their own
understanding of the projects and plans that
affect them. The case study demonstrates that
agencies can take advantage of the ubiquity of
home computers and access to Google Earth
and similar programs as media for conveying
project information and enabling public
dialogue in situations where the targeted
public is comfortable with computers and
technology.

Lessons Learned
•

MWCOG is in the earliest stages of using Google Earth as
a presentation platform. Now they have the capability
to use it, but are still not sure how they want to use it.
They are still determining whether they will use it to
support decision making, public involvement, or both.
Right now it is available for information purposes. The
jurisdictions have indicated their interest in developing
their own visualizations, but MWCOG is finding limited
technical capabilities to do so.

•

A future application could be using Google Earth
to support their Regional Mobility and Accessibility
Scenarios studies which model the effects of
implementing different land use or transportation
scenarios on existing land use and transportation
performance. Public meetings have been held around
the region to present different scenario results and to
allow members of the public to ask questions directly
to the TPB representatives, elected officials from those
jurisdictions in which the meetings are held. Staff would
like to consider how to utilize Google Earth to support
public dialogue at these public meetings.

The final case study documents the
experiences of Florida Department of
Transportation in using a custom built
•
interactive 3-D visualization tool to support
public involvement in three complex highway
projects. This case study highlights some of the
challenges that agencies face in using widely
available 3D interactive visualization tools.
Florida DOT sought to have a sophisticated
and precise visualization of their projects
because they wanted to use the tools in highly
interactive workshop settings. In addition,
this case study is unique because the tool
•
developer was actively engaged in the public
involvement activities along with the agency
staff. As such, many of the comments about
the public’s reaction to the deployment of
these tools are anecdotal comments relayed
to the research team by the tool developer and
are not generalizable outside of the context of
the Florida case studies.
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The MWCOG Citizens Advisory Committee responded
very favorably to the demonstration of the CLRP on
Google Earth. But staff learned that even the savvy
Washington, DC CAC members do not fully understand
the tool and don’t have an adequate understanding of
how to use it. Additionally, not all of their CAC members
have computers at home, which is one issue. Computers
located at libraries need to have Google Earth
downloaded onto them by the libraries. But, they were
surprised at how few knew how to use Google Earth
and were still “wowed” by the platform, not interested
in the CLRP on the platform. (They were asking to see
their house and that sort of thing.)
The cost of implementation at the MWCOG is
considered “minimal”. As a presentation tool, they invest
very little into it. The hard part is finding a staff person
who has the skills needed to develop Google Earth
visualizations of existing GIS data. They currently have
such staff on hand.

There are many projects throughout the United States that are taking advantages of the
capabilities of 3-D interactive visualization tools to support different stages of project
development. However, some projects are still under development, others have not made
their visualizations available to the public per se, but are using the visualizations to facilitate
conversations in house (among staff in different
departments, for instances), or they have developed “3-D applications have to be
purpose-built tools. In our attempt to identify truthful. Pretty pictures, regardwidely available 3-D interactive visualization tools
less of number of dimensions,
that were used to facilitate public participation, we
developed a larger list of projects and activities that can fool the eye. Yes, an agency
can influence public opinion via
are included as an appendix to this report.

this tool. Therefore it has to show
the positives and negatives of a
design.”
-Private Consultant, Planning/ Public Involvement Staff
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Case Study 1: Fort Worth Transportation Authority
Project Background
Agency: Fort Worth Transportation Authority

The Southwest to Northeast Corridor
(SW2NE) rail project is a 37-mile commuter
rail line from Fort Worth to Dallas/Fort
Worth Airport, Texas.
The proposed
commuter route follows existing rail lines
from Sycamore School Road in southwest
Fort Worth, through downtown Fort Worth,
northeast to downtown Grapevine and
then into the north entrance of DallasFort Worth Airport9. The project is being
sponsored by the Fort Worth Transportation
Authority, also known as the “T”, an operator
of a comprehensive system of bus and
commuter rail services in the Fort Worth
metropolitan area.

Agency Contact: Curvie Hawkins, Director of Planning
Visualization Tool: Google Earth
Visualization Applications:
• Overlay station designs images onto Google
aerial base mapping
• 3-D corridor tour
Project Type: Commuter Rail Transit Project Planning
Public Involvement Venues:
• Public Meetings
• Presentations
• Link to access Google Earth video tour on project
website.

The “T” is completing a Draft Environmental Impact Statement (DEIS) for the locally preferred
alignment for the project. The locally preferred alternative was selected based on the outcome
of an Alternatives Analysis completed in late 2006 that assessed a range of transit alignments and
improvements designed to
meet the region’s goals for
mobility, congestion relief,
and air quality10 for the
study area.

Map of Study Area
9

Source: Southwest-to-Northeast project website, www.sw2nerail.com.
The Southwest-to-Northeast Transportation Corridor Study Alternatives Analysis Executive Summary, January
2007. Available at www.sw2nerail.com.
Figure Text Version: Map of the Southwest-to-Northeast study area boundary delineated with a circle on a map of
the larger region. The existing “T” alignment operating between the cities of Dallas, Texas and Fort Worth, Texas
are is also shown.

10
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Interactive 3-D Visualization and Station Area Planning
It was during the early stages of the DEIS process that project consultants began experimenting
with the use of Google Earth as a tool for assessing the value of different station area designs.
Google Earth provides multiple different visual mapping formats – from terrain to satellite
imagery – in a borderless setting. Google Earth, and similar programs such as Microsoft Virtual
Earth, enables the user to visualize the land use and transportation environment at any specific
location at various levels of detail, from any angle, even in a three-dimensional setting. The user
is in control of the images and detail he or she wishes to view.
In exploring the program, the SW2NE corridor project planners soon discovered that Google
Earth enables a user to layer different files onto the mapping. Station area environments were
analyzed using Google Earth by overlaying different proposed station area designs onto the
mapping software. The mapping software provides the means for manipulating the scale of
maps to fit the scale of the overlaid station area sketches and providing transparency so that it
is easy to see how a proposed facility fits in its environment and whether it directly or indirectly
affects natural and community resources such as buildings, parks, trees, and open space. The
interactive capabilities of Google Earth allowed planners to “zoom in” to a study area to look
at an area in detail – including topographic detail and elements of the built environment.
Additionally, the program allowed the planners to “zoom out” to see how a station or series of
stations fit into the corridor and its surrounding environment. These interactive features are
available from the desk top “on demand”. They required no additional support of an engineer or
mapping technician to provide that detail in more traditional static maps and graphics.
Interactive 3-D Visualization and Public Involvement
The project consultants were surprised at how easy it was to manipulate the interactive
3-D mapping program, regardless of an individual’s technological background and specific
experience with interactive 3-D visualization programs. Experimentation with the program
for station area planning unveiled other applications that made their way into the public
involvement arena. The consultants created a video-like “fly-through” tour of the study corridor,
in which a video is created that takes the user from one end of the transit corridor to the other
and visits each of the different alignment alternatives and proposed stations along the way.
The project study team decided to make use of this capability as a means of introducing the
entire 37-mile corridor to the public. In November of 2007, the “T” held a series of public meetings
to introduce the commuter rail project to the public in the project’s transition from Alternatives
Analysis to the analysis of environmental impacts and development of the project Draft
Environmental Impact Statement. This video was shown at the open house public meetings.
Additionally, the project staff integrated illustrations of station area design concepts layered
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onto Google Earth base map data into the project’s PowerPoint presentation to illustrate how
the stations would fit into the surrounding communities.
The presentations were shown at the Open House style public meetings that combined formal
presentations of the project and study area with displays that can be viewed individually by
members of the public and staff available to take questions and comments on the information
presented. The project was not considered to be the source of any public controversy, nor
were there any targeted populations that the agency was particularly concerned about
communicating with such as communities with limited English proficiency. The public was not
asked to specifically comment on or otherwise interact with the visuals presented. However,
the visuals were used to provide a real life view of the corridor and station areas from “30,000
feet”.
According to Curvie Hawkins, the “T’s” Director of Planning, the experience was quite impressive
for a number of people and really helped them to grasp the magnitude of the corridor and the
proposed project. The video helped some members of the public and the project’s steering
committee to focus on the larger importance of the project to the community as well as to
consider the implications at the local level. The consultants agreed with this assessment,
adding that it was the first time that anyone from the project’s steering committee or the public
at-large fully comprehended the project’s geographic scope. Although parochial interests of
individual communities are typically the focus of public meetings, this expanded vision of the
project could help project stakeholders to understand the larger project purpose and need.
The project team used the popularity of the Google Earth tour to create a more polished
video version of the corridor that would be used in discussions with targeted stakeholders,
such as public officials. Nevertheless, the power of the Google Earth version was not lost on
some influential members of the public. Gordon Dickson, a reporter for the Fort Worth StarTelegram, posted the video tour, which he narrated himself, on his blog, “Honkin_Mad”. The Fort
Worth Transportation Authority eventually placed an updated video tour of the corridor (with
narration and additional visuals that were added using free Windows Movie Maker software)
on its project website, allowing anyone access to their own narrated virtual tour of the study
corridor from the convenience of their own computers.
Future Plans
Both the consultants and agency representatives felt that the Google Earth created interest and
understanding in the project by “average” citizens that would not have been generated through
more traditional 2-dimensional GIS and other mapping applications. Tim Baldwin, of URS
Corporation, the consultant Project Manager, described their experience as “fairly elementary
with big results.”
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The project has not yet integrated
interactive 3-D visualization into
additional public involvement forums
or activities since that time; however,
both the agency and consultants
intend to explore future applications
for this project and other projects.
Curvie Hawkins describes The Fort
Worth Transportation Authority as
a fairly technologically advanced
transportation agency. Since using this
mapping program, he and his staff have
experimented with other on-line 3-D Illustration of Alternate Alignments
mapping programs for their planning
and public involvement needs. They
have become particularly fond of the
StreetView functionality of Google
Maps in which seamless panoramic
photography is available enabling
360-degree street level viewing. The
imagery available on StreetView for
the Fort Worth region is very recent
and therefore is a great platform
for examining and discussing the
implications of smaller projects, such
as bus route planning. With further
experimentation and discovery of the
variety of interactive 3-D visualization
tools available to the agency, they
Proposed Station Design Option
anticipate broader use of the tools in
public settings in the future.
The images shown here were developed to illustrate how Google Earth was used to show
alternative station designs within a specific geographic area. They were provided courtesy of
Tim Baldwin, URS Corporation.
Figure Text Version: Illustration of Alternate Alignments - This figure is a screen shot from a Google Earth map over
which alternative alignments and several station design concepts have been overlaid to illustrate their geographic
placement in the study area.
Figure Text Version: Proposed Station Design Option - The figure shows an image of a proposed station design
(‘Option A’) for the Cranbury/Hulen station. The close-up image enables viewers to see exactly how the station
would fit into the community.
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Case Study 2: Cambridge Project Advisory Group
Project Background

Agency: Green Line Project Advisory Group
Agency Contact: Paul Cote
Visualization Tool: Google Earth and SketchUp from Google, Inc.
Visualization Applications:
• Virtual play area of rail car sets
• Visualize impacts of route alignment
Project Type: Transit corridor planning
Public Involvement Venues:
• Project Advisory Group Meetings
• Tutorial web site

The MBTA regional transit agency
is planning to expand the light
rail Green Line in Cambridge,
Massachusetts
to
improve
service in a currently underserved corridor. According to
the project website, “this project
will extend existing MBTA Green
Line service from Lechmere Station through the northwest Boston corridor communities of
Cambridge, Somerville, and Medford, with an extension of the main line to Medford and a spur
line to Union Square in Somerville. The goals of the project are to increase mobility, encourage
public transit usage, improve regional air quality, ensure a more equitable distribution of transit
services, and support opportunities for sustainable development.”11 Several citizen members
of the 16-member appointed Project Advisory Group expressed interest in alternative route
alignments in East Cambridge during working sessions with members of the project team. The
group interest grew independent of support from the professional project team, as a citizenbased effort to “think outside the box”. Existing constraints on alignment selection were not
enough to convince group members that alternatives were not practical. Existing plans and
sketches that were available did not provide quality representations of the urban environment.
As a member of the advisory group appointed by the City of Cambridge, Paul Cote undertook
creation of a Google Earth interactive visualization and scenario testing tool that was used
by several group members. These visualizations took advantage of the high-quality aerial
photography that the City of Cambridge has cooperated with Google to include in the base
data available to the public. Schematic (massing model) building volumes were added from
municipal GIS sources to supplement the baseline data available within the standard Google
3-D view to create the simulated urban environment. Details of this effort are available at a
documentary website: http://groups.google.com/group/virtual-city-collective/web/googleearth-train-set. Included on the site are detailed instructions for how to utilize Google Earth
and the available data base to better understand the Green Line project and its interaction with
the corridor study area.

11

See http://www.greenlineextension.org for more information on this project.
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Interactive 3-D Visualization and Public Involvement
The community planning group (ECPT) needed a way to explore ideas that were dismissed
by the project engineers. A study group was formed, and led by Alan Greene. This group
took citizens on walks along the alignment. Chris Matthews, a Landscape Architect, and Wig
Zamore, a local activist, were also along on these walks, along with several others from the
neighborhood. While walking along the proposed alignment, and along McGrath Highway,
they imagined several alternative routes. All of the alternatives that do not move the station
across the highway, involve running the Green Line trains as a streetcar (three carriages long) in
the highway.
To many on the team, streetcars seemed like a reasonable approach. The problem centered on
understanding the dimensions of the various technical components of the Green Line system,
the width of the transitway, the width of the platforms, the minimum turning radius, and the
length of trains; and then to understand how these might fit into the highway cross section.
The team considered organizing to document all of these dimensions with field visits to other
parts of the Green Line system with tape measures and photographs, but as it happened, they
discovered that these measurements could be taken much more easily and safely with the
Google Earth software.
They found that Google Earth provided an
easy way to model the dimensions of the
components and to experiment with their
placement. The transitway alignment, the
platforms and the curves were created as
images that can be placed and oriented
using the built-in Image Overlay capability.
The trains were modeled in 3-D with Google
SketchUp. Google Earth’s capabilities for
organizing image overlays and models
into annotated folders allowed the team to
document several alternative alignments
in a single document that also provided a
self-explaining 3-D fly-through presentation.
Most of the advisory group members who
were interviewed reported directly using the
Screen shot of Google Earth Interactive
Google Earth exported images in Microsoft
Visualization and Scenario Testing Tool
PowerPoint, another easily accessible but
simpler graphic software.
12

Google SketchUp is a software program that allows novice users to create a wide variety of 3-D representations
ranging from simple objects to complete cityscapes using a simple, intuitive interface. The models created using
SketchUp can be embedded into Google Earth visualizations. SketchUp is available in a free downloadable version
and as a commercial version called SketchUp Pro.
Figure Text Version: Screen Shot of Google Earth Interactive Visualization and Scenario Testing Tool
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The fact that Google Earth and SketchUp are free tools, with relatively low learning curves for
their use by the general public made the site easily accessible for community participation
as a way to build their understanding of proposed alternatives. In this case, the authoring
and modification of the models and presentation was carried out by a skilled member of the
committee, Paul Cote. He had hoped that other members of the study group might pick up the
tool and model their own ideas, however none of them took up the challenge. Their reluctance
suggests that authoring and modification of models requires additional skills, training and time
commitment.
Interactive 3-D Visualization and Alternative Route Alignment
Google Earth and SketchUp were incorporated into small group discussions after an initial
presentation of techniques provided assurances about the value and validity of this innovative
approach. An independently self-organized workshop was organized where advisory group
members and other interested citizens could use the tools, however several participants were
technically challenged in being able to go beyond viewing existing data. Authoring and
editing data, although well-documented and demonstrated, appeared to be too complex for
laypersons. However, some members were able to use the tool and this in turn inspired lively,
informed debate about alignment configurations options. Some examples of the models are
shown below.

Perspective View of Neighborhood
and Proposed Rail Alignment

Plan View of the Study Focus Area

Lessons Learned
This experience suggests that despite the broad accessibility of Google Earth and similar
programs through free downloads, their use and modification require additional skills and
experience to master. Nevertheless, capacity building through experiences such as this could
be seen as an incremental grassroots activity where familiarity with and utility of interactive 3-D
visualization can be incorporated into similar community activities.

Figure Text Version: Perspective View of neighborhood and proposed rail alignment
Figure Text Version: Plan view of the study focus area
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Case Study 3: Florida DOT - Advanced Interactive 3-D Visualization
In 2003, the Florida Department
Agency: Florida Department of Transportation
of Transportation (FDOT) began
Agency Contact: Scott Seeburger
interactive 3-D visualization
Visualization Tool: 3-D Virtual Reality Simulations
Visualization Applications: Simulated corridor “drive-throughs”
in
public
workshops
to
for project alternatives, incorporating multiple interactive elements
communicate the various aspects
including traffic movements and driver perspectives
and alternatives of complex
Project Type: Bridge and Highway Design
projects to the local communities
Public Involvement Venues: Public Workshops and Hearings
that would be affected by them.
This case study is considerably different from the individual project examples in other case
studies. Florida DOT chose to hire a highly specialized consultant to tailor design 3-D Virtual
Reality Simulations for three distinct projects using 3DS Max which supplied topographical
detail similar to that found in typical aerial photographs supplemented with landscape
elements such as light poles and roadway medians. This was coupled with a real-time engine
similar to that found in video games to supply the interactive “reality” to the visualizations.
As such, this technology supplied a much greater interactive depth and level of detail with
regards to project design and operations than could be provided using Google Earth or similar
programs. The visualization technology used was ideal for interactive workshop settings in
which stakeholders manipulated the images to explore the implications of project alternatives
visually and to “experience” a project in full operation.
FDOT used 3-D visualization to support the public involvement processes of these District 4
projects:
•

Indian Street Bridge (Marin County, http://www.indianstreetbridge.com)

•

I-595 Reversible Lanes (Broward County http://www.i-595.com)

•

Central Broward Transit Study (Broward County http://www.centralbrowardtransit.
com)

The Indian Street Bridge project was first identified as a potential project in 1968, but was delayed
repeatedly because of its highly controversial nature. The demonstrated success of interactive
3-D visualization in the Indian Street Bridge public workshops was so great that FDOT used it on
its I-595 reversible lanes project which immediately followed the Indian Street Bridge project,
and then on the Central Broward Transit Corridor project which immediately followed I-595.
The use of interactive 3-D visualization on each of these projects was regarded as a great success.
Though the technology is still relatively new and more expensive than traditional methods of
public communication, FDOT regards the budget for all three of its 3-D visualization projects as
money well spent.
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FDOT project manager, Scott Seeburger, anticipates 3-D visualization becoming increasingly
commonplace in FDOT’s public involvement efforts and feels that it will serve a valuable role
not only in the large public workshops, for which it has been used to date, but also in smaller
community level venues such as homeowner associations and local government meetings.
FDOT’s guidelines for public involvement are included in its Project Development and
Environment (PD&E) manual, and highlights include the following:
“Public involvement, in conjunction with other sources of data, plays a pivotal role in the
assessment of the social, economic, land use, mobility, aesthetics, and relocation effects of
transportation projects. Additionally, public involvement can help explain transportation plans
and projects, and provide an opportunity for the public to participate in making transportation
decisions that affect them. Open communication during the PD&E process will ultimately make
the design and construction processes more effective.”
FDOT typically uses a variety of techniques for this process, including websites, newsletters,
opinion surveys, and media announcements. In addition, for larger projects, FDOT will hold a
series of public workshops (usually 3-4) to communicate and discuss the details of a project,
followed by a formal public hearing. These workshops are typically held at the end of the
planning and preliminary engineering process to facilitate the selection of a locally preferred
investment alternative. The communication that took place during the meetings was two-way,
with project engineers and managers often learning as much about the project community as
the community learns about the project. Information and concerns communicated during each
public workshop were used to make plan adjustments and for subsequent workshops during
latter phases of project development.

Navigating the FDOT 3-D Visualizations
The Central Broward Transit Corridor VR simulation used moving 3-D cars which mimic actual
traffic patterns. Users could click on any car “ride along” in that are and view the project area as
if they were driving through it in a real car.
At the workshops, the consultant and FDOT staff members typically would field questions and
navigate the 3-D visualization to answer them, but occasionally workshop participants used the
controls to navigate for themselves. Project consultant, Chuck Hixon, feels that letting the public
navigate the 3-D visualizations themselves is preferable because first-hand exploration gives
the user a better sense of the environment.
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Project alternatives can be toggled on and off
When participants were interested in a particular view of the project area, the 3-D visualization
was navigated to that view and screenshots were printed for the participant to take.

The Indian Street Bridge
In 1968 the Florida Department of Transportation (FDOT) identified the Indian Street Bridge
project as a project-in-need. The project involves the construction of a bridge over the South
Fork of the St. Lucie River in Martin County to connect Palm City and the city of Stuart. The
project is considered important for a number of reasons, but development has been repeatedly
delayed because of controversy related to environmental, aesthetic, eminent domain and other
issues, and there were several legal challenges to the plans.
The Indian Street Bridge project was deemed necessary for several reasons:
•

Improvement of travel capacity across the St. Lucie River

•

Accommodation of future growth in Marin County

•
•

Improved system linkage throughout the county and region
Increased safety along both the project corridor and the existing SR 714 /
Palm City Bridge corridor

•

Improved access management

•

Advancement of the Long Range Plan developed by the Martin County
Metropolitan Planning Organization.

Figure Text Version: Project alternatives - Two simulated images of multi-modal traffic to show different project
options.
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Despite these important benefits, however, the project had been repeatedly delayed for forty
years and was controversial for several reasons, including:
•

Project complexity: In the early design stages of planning, there were 21
different alternatives. Over the course of the public meetings, this has been
reduced to just four.

•

Traffic flow: Many residents of the surrounding areas are concerned that
the completed bridge, in any of the proposed alternatives, will significantly
complicate traffic flows. The current two-lane roadways are will be expanded
to four lanes and access to the Florida Turnpike is perceived to be more
difficult.

•

Bridge Aesthetics: Area residents are concerned that the bridge will block
their view to the surrounding natural landscapes.

•

Eminent Domain: The project’s corridor is seven miles long and includes 300
feet of right-of-way. All of the four major alignment alternatives will result in
the removal of homes.

•

Environmental Impacts: The project location has surrounding wetlands,
including mangrove communities. Possible damage to these natural
resources was a major concern.

•

General distrust of the necessity and benefits of the project.

The Indian Street Bridge project study area included a corridor that was seven miles long and
one mile wide. The 3-D visualization model used simulated a “drive-through” of each of the
project alternatives and gave the public a better understanding of the complex transportation
concepts and the project development process. The 3-D visualization was used as the basis for a
video shown at the project public hearings. The visualizations were effective in communicating
the proposed designs and facilitating discussions about the project.
Multiple public meetings were conducted over the course of the project. Interactive activities
allowed the public to be part of the process and many of their questions were answered in
a one-on-one format. The 3-D visualization model was well received and an effective way to
engage the public.
Three public workshops were held for the project in 2003. At the first workshop, the 3-D
visualization included 21 different alternatives. With the feedback from the first meeting, the
number of alternatives was streamlined to eight for the second meeting, and with the feedback
from the second meeting, the alternatives were reduced to just four for the third meeting. In
this way each meeting could be more effectively used to focus on only the current issues at
hand.
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Additionally, public participants used the visualizations
to propose additional improvements to the project.
An example is that of an intersection which FDOT did
not plan to signalize because
of the cost. By using the 3-D
visualization however, public
participants could show the
FDOT engineers that for safety
and traffic flow, intersection
signals did make sense, and
FDOT decided to alter their
plans in accommodation of
the public’s concerns.
Local residents at a public workshop for the
Indian Street Bridge project
I-595 Reversible Lanes
The I-595 Reversible Lanes 3-D visualization project was initiated immediately after the success
of the Indian Street Bridge 3-D visualization project. The I-595 corridor was seventeen mile long
by ½ mile wide corridor. The project is a “3P project” is a public - private partnership.
To save resources, FDOT decided to limit the area of the 3-D visualization to four of the corridor’s
seventeen miles. In contrast to the straightforward Indian Street Bridge project, the I-595 project
included complex infrastructure features such as viaducts and braided ramps. There were four
project alternatives – two at-grade, and two grade-separated. The project plans were quite
complex.
While the 3-D visualization for the reversible lanes aspect of the project was straightforward,
deciding on the best location for a transit corridor added to the complexity of the 3-D visualization
development. 3-D visualization technology facilitated the design process and was used to test
various corridor locations and designs. While the review of transit alternatives was not an
initial reason for conducting the 3-D visualization project, it emerged as one of the major issues
because the 3-D visualization made clear to public participants that reversible lanes could only

Figure Text Version: Local residents at a public workshop for the Indian Street Bridge project. The 3-D visualization
can be seen projected on the screen behind the information stands and residents are looking at paper maps.

44

be part of a larger solution.
FDOT entered into the process
unprepared to address transit
corridor location and design.
But, having determined that
the purpose and need of the
project could not be realized
with a highway solution alone,
the transit corridor location
alternatives were included in
the 3-D visualization for public
feedback.
Screenshot from the I-595 Reversible Lanes VR simulation.
One of the main challenges facing FDOT was explaining
the complex engineering terms (i.e. grade separated
intersection, reversible lanes, braided ramps, etc.)
and how they work in a transportation network. The
3-D visualizations allowed people to visualize traffic
entering, exiting, and general traffic flow. Additionally,
the technology helped people get a more realistic idea
of the potential project impacts, rather than always
expecting worse than what is planned. Many people
were concerned about the proposed designs, which
included 50-foot high viaducts. Line of sight issues
were important and many felt strongly that such high
structures would be unacceptable. The simulations
helped people to feel confident in the proposed
designs and how they would work once constructed
and operational.
Photo of the public workshop
participants viewing the I-595
Reversible Lanes VR simulation

The public workshops created excitement and interest
and the 3-D visualizations were featured in the local
news.

Figure Text Version: Screenshot from the I-595 Reversible Lanes VR simulation. Shows a simulated image of
reversible lanes in multi-modal environment on I-595.
Figure Text Version: Photo of the public workshop participants viewing the I-595 Reversible Lanes VR simulation
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The Central Broward Transit Corridor 3-D Visualization
The Central Broward Transit Corridor project is examining investments along an east-west
running corridor that would link several residential and commercial neighborhoods between
the Fort Lauderdale Airport and the Western side of Broward County. This project is currently
still in the planning process. All three public workshops have been held, but the formal public
hearing is still pending.
The study area is 15 miles wide by 50 miles long with a population of approximately 15 million
people. The affected residential neighborhoods are quite diverse – some extremely wealthy,
and some low income. Public workshops were held in several representative neighborhoods.
Typically residents of the wealthier neighborhoods tended to be more supportive of the project
– these neighborhoods are located close the project termini so they would benefit most from
the project. For the lower income neighborhoods located in the middle of the corridor, the
project was perceived by some to be an intrusion into their neighborhoods. Some of the more
pressing issues to the public include constructability, aesthetics, concerns about crime, property
values, and traffic.
The interactive 3-D visualization was confined to a four mile strip near an intersection which
contains most of the project issues. The visualization was created during the preliminary design
phase and included two alternatives – one at-grade, and one grade-separated. This simulation
included sophisticated VISSIM traffic modeling to simulate real-time traffic movements. Any car
in the traffic flows of the 3-D visualization can be clicked and the user can then ride along in the
car and view the simulation as if they were driving through it.
The cost of the Central Broward Transit Corridor 3-D visualization was approximately $80,000.
FDOT felt the 3-D visualization was well worth the price, considering that the total project
budget was $100 million and that the 3-D visualization helped move forward a project that was
delayed for forty years.
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VI. CONCLUSIONS
The project goals were accomplished by undertaking three major activities – an e-survey, follow
up interviews, and the development of case studies. These activities are described in detail in
Sections II to IV. The survey fulfilled its original goal of developing a comprehensive baseline
regarding the adoption and use of interactive 3-D visualization tools for the support of public
participation activities. The interviews and case studies provided supplemental qualitative
detail to the baseline that helped the research team to understand the state of the practice and
suggested areas for further research.
The comments in Appendix 5 provide the reader with the wide diversity of the expectations
associated with acutal uses of 3-D tools. Despite the desire to use these tools to engage “John
and Jane Public” in transportation decision making, it appears that the agencies are experiencing
mixed results in their application and are also experimenting with other tools. Additionally, the
research demonstrated that the tools do pose some challenges for some agencies and some
audiences, due to both the limits of the technology and the skills required for their use. For
example, a number of agencies are using the tools to illustrate a project’s or plan’s relationship
to its surroundings by overlaying details of a project or plan over a 3-D map and posting it on
their websites. However, the difficulties associated with packaging and delivering content on
a website for users to download for use on their home or personal computers continues to
be a challenge to professionals. Some agencies, such as the Washington Metropolitan Council
of Governments, provide detailed instructions advising users about how to download and
install the Google Earth software on their home/personal computers so that they can view the
innovative 3-D visualizations of project alternatives that have been generated by the agency.
Few agencies are using the tools in interactive public workshops or charrettes. One of our case
studies, the Green Line Project Advisory Group, showed that there is a learning curve with
regards to laypeople being able to manipulate them. It is typical, however, for agencies to use
such visualizations in public meetings or presentations that are narrated by a presenter, or in
situations where agency representatives are present, in order to facilitate the interpretation of
the information conveyed. To prevent misleading or erroneous conclusions from being drawn,
agencies are being cautious with the deployment of 3-D visualization tools. This is a conclusion
that was supported in conversations with the individuals interviewed by telephone.
Lastly, we note that interactive 3-D visualization tools work best in a project or plan in its
earliest stages of development, when there is a desire to comprehend the relationship
between a proposed project or plan and its immediate and larger scale environment. The
tools are not meant to provide specifics on design and do not demonstrate their operation
in a comprehensive transportation network. This was clearly illustrated through the Florida
DOT case study in which computerized virtual reality visualizations were used to provide the
benefits of interactive 3-D visualization with the level of detail needed to help understand a
project in design and operation.
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In sum, the research team has found that the state of the practice is not as mature as originally
hypothesized. Although a number of organizations are familiar with the tools under study, the
interviews did not reveal active or appropriate case studies to pursue for in-depth analysis.
The research team was unable to observe the tools being used in a project in progress. This
limited the ability of the research team to fully explore the research questions set forth for the
study. For example, the study team would have liked to generate more information regarding the
value of the tools in interacting with different types of stakeholder groups, from elected officials
to persons with limited English proficiency. Similarly, the team would have liked to evaluate
how the tools work in different types of public involvement forums: illustrative, interactive, and
web-based. Clearly, more data would be needed to support that kind of analysis. In addition
many of the comments about the success and failures attributed to the use of 3-D tools in
public involvement were anecdotal. These comments came from consultants or other experts
involved with tool design and implementation.
The case studies describe the design and execution of interactive 3-D visualization to support
public involvement as described in interviews with representatives of each project team. The case
studies that were selected for this study report on completed experiences by two transportation
agencies and one community group in which interactive 3-D visualization was used to support
public involvement in transportation decision making. The case studies provide interesting
anecdotes of substantially different scenarios in which interactive 3-D visualization was used to
support public involvement in transportation decision making processes. They illustrate both
the strengths and limitations of the subject tools and provide interesting information regarding
the commitment of these transportation agencies to their use and development for future
initiatives.
Given these observations, the research team sees tremendous opportunity for additional
focused research and especially for general knowledge sharing on the important role that
visualization can play to support public involvement. Applied research could tailor products for
specific agencies which could be tested in real public involvement settings or in controlled test
settings alike. There is also the opportunity to further this research on case study applications
of a broad array of visualization tools, not just interactive 3-D, for their applicability in public
involvement and to make that information available through an interactive internet based
website.
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VIII. APPENDIX 1: SURVEY INSTRUMENT INFORMED CONSENT FORM
Dear Colleague:
We invite you to participate in a 15 minute e-survey designed to understand the use and
effectiveness of interactive 3-D visualization technologies that support public participation in
different aspects of transportation planning. This e-survey is part of a year-long study conducted
by Hunter College of the City University of New York (Hunter) and PB (Parsons Brinckerhoff )
funded by the Federal Transit Administration’s Public Transportation Participation Pilot Program
(Grant # NY-26-1001).
What is INTERACTIVE 3-D Visualization?
INTERACTIVE 3-D Visualization (capitalized for emphasis) is the term we use throughout
this survey and in our research to describe a specific set of computer technologies. These
technologies are different from conventional renderings and animations of 3-D scenes
that are typically created using software such as Autodesk 3-Ds MAX or Adobe Photoshop.
Using INTERACTIVE 3-D visualization tools, a wide range of computer users are now able to
interactively display and explore digital 3-D scenes. These tools transform the 3-D experience
from a passive viewing activity into an active exploration of our communities including local
and regional transportation infrastructure. An increasingly popular hypothesis is that public
participation processes change when these active 3-D experiences are added to conventional
passive viewing activities.
Popular INTERACTIVE 3-D visualization software includes Google Earth, Microsoft Virtual Earth,
NASA World Wind, and several other commercial and open source applications. Mention
of software names does not indicate any endorsement of particular software products. All
trademarks are protected by applicable laws.
Our research seeks to examine how INTERACTIVE 3-D visualization technologies are applied
in a variety of planning contexts to support and facilitate public participation. You have been
contacted because we believe that you may have familiarity with the use of INTERACTIVE
3-D visualization technologies in public participation activities. Therefore, we invite you to
participate in this research by responding to a brief e-survey, consisting of 20 questions and
expected to take 10-15 minutes to complete.
Taking part is voluntary and your individual responses to all of the questions will remain
confidential.
Unless you voluntarily fill in the portion of the survey identifying yourself and/or your affiliation,
the information you provide will be anonymous. We are making every effort to ensure that no
one can identify individual responses. Please note that Survey Monkey (our e-survey provider)
is a well known company that collects data for online survey research. If you choose not to take
part, you may stop the survey at any time.
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While there are no direct benefits to you for participation, your considered responses to survey
questions contribute to enhancing our understanding of the benefits and limits of INTERACTIVE
3-D visualization technologies that are used to facilitate public participation in transportation
planning.
We thank you, in advance for your time.

For information regarding the institutional approval process for this research, please contact:
Hunter College Institutional Review Board
695 Park Avenue, Room E1426, New York, NY 10065
(212) 650-3053 : http://www.hunter.cuny.edu/irb
If you have questions about the study, please feel free to contact the survey’s Co-Principal
Investigators at their respective addresses below.
Dr. Laxmi Ramasubramanian
Associate Professor, Department of Urban Affairs and Planning
Hunter College of the City University of New York
695 Park Avenue, 1616A HW, New York, NY 10065
Phone: (212) 772-5594 Fax: (212)772-5593
Email: laxmi@hunter.cuny.edu
Ms. Jennifer Weeks
Senior Planner, PB (Parsons Brinckerhoff )
Tower 1, 10th Floor, 100 S. Charles Street
Baltimore, MD 21201-2727
Phone: (410) 727-5050 Fax: (410) 727-4608
Email: weeks@pbworld.com
By agreeing to participate in the study, it is implied that you have read and understand your
rights.
Please Click NEXT to go to the first question...
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IX. APPENDIX 2: SURVEY QUESTIONS AND RESPONSES
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X. APPENDIX 3: SUMMARY OF PHONE INTERVIEWS

Agency

Tools Used

Public
Involvement
Applications

Planning Process
Applications

Large urban
area transit
authority.
Interviewed
former Vice
President for
Planning and
Development

Small city
government.
Interviewed the
GIS
Administrator

Useful tool for
“alleviating community
anxiety over proposed
development”

Limited capacity of the
tool with regards to
topography. GIS and
Google Earth layers
don’t match. Google
Earth is fairly coarse
and is not an ideal
platform beyond
conceptual planning.

Transit project planning Used aerial fly-throughs
in particular was cited. for planning extensions
of rail transit system.
Presentations hotlinked Google Earth to
Power Point. Used
video shoot out of a
moving train with map
hyperlinks.

“Gets audience to
places that can’t
otherwise get to”.

Visualizations can be
“overkill” and
distracting.
Sometimes drawing
lines on maps with
stakeholders is
sufficient.

Have a fully developed
landscape of the town in
Sketch Up (before
Google Earth). Data
layers provide a variety
of information. Used for
development planning.

Easy accessibility to
some tools will make
them more accepted as
a communication tool.

Google Earth, Google
Sketch Up. Familiar with
ArcGIS Explorer,
ArcScene Globe, and
NASA World Wind

Developed a sketch up
model of downtown.
Issue of concern in
community is viewshed
preservation and sees
use of the tool to
analyze this issue.

Google Earth, ESRI
ArcGIS, Adobe Acrobat,
Photoshop, and Quick
Time VR. During his
management he was
highly supportive.

Google Earth, ESRI Arc
Scene/Globe

Perceived
Challenges

Alternative means of
Sees limited
Wants to post traffic
counts, Transportation presenting information. opportunities for
applications at the
Improvement Program
agency.
in Google Earth on the
agency website.
Concerned about the
tool misleading
Agency has limited
audience regarding
public involvement
spatial relationships
program and does not
and outcomes.
have institutional
interest in expanding
the program.

None. Evaluated Google N/A
Earth and ESRI 3-D
Analyst. Agency in early
stages of generating
skills and interest in
MPO; rural area;
visualization.
Interviewed
transportation
planner

City
government;
Interviewed GIS
Programmer
Analyst II

Perceived
Benefits

Limited at the time of
the interview. They
were planning to
conduct a planning and
design workshop for a
freeway project.

Intern developed an
intersection
visualization using a flythrough. He’s not
involved in PI directly.
Usually use 2D Web and
GIS applications for
public meetings.
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Could have the
potential to empower
skilled civic groups,
because the tools are
free or low cost.

Human capital is
needed to support the
systems.
The GIS industry
should recognize the
value of 3-D better.
Right now GIS and 3-D
mapping
incompatible.

Summary of Phone Interviews (continued)
Agency

Tools Used
Google Earth

MPO for major
metropolitan
area.
Interviewed IT
and GIS
specialist that
works with the
Planning Dept.

Planning Process
Applications
Illustration of TIP and
CLRP project lists. Early
stages of use when
interviewed.

Public
Involvement
Applications
Tested on their Citizens
Advisory Committee
during early stages of
experimentation. Were
planning on putting all
future maps onto
Google Earth and were
considering ways to
apply it to regional
planning meetings.

Perceived
Benefits

Perceived
Challenges

Data compatibility.
Platform for spatial
data on projects to be
provided directly to the
agency for visual
presentation to the
public and
stakeholders. Before
required a “translation”
of info. provided in text
form with hard copy
maps.

Public still in early
stages of getting used
to the tools. “Gee
whiz” factor may be a
distraction.

Resource constraints
limited investments in
visualization tools,
software, and human
capital/training.

No personal or
Medium sized institutional experience
using the tools. Noted
city
government. satisfaction with ArcGIS.
Interviewed
Senior Planner
ArcInfo data combined
with a Google Earth
layer; integrated data
between programs to
enable the simulation
Small urbanized
area MPO
Interviewed
Transportation
Planning
Coordinator
(educational
background in
Geography and
GIS)

Used the visualization in
a public meeting and
subtracted layers and
made specific
movements on the
- Google Earth layers of Google Earth in
response to questions
local transit agency’s
routes for internal route and responses by the
audience.
planning.
Visualization of a railtrail corridor – presented
as a flyover in several
public meetings.

- Builds on GIS data –
he can build Google
Earth onto the agency’s
existing GIS layers.
- Within budget and
organization’s
capabilities to use
Google Earth
- People like the
interactivity
- Allows People to look
at a regional project
and still focus on local
community concerns
and interests
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Not sure if people are
more enlightened by
the interactivity or not
or just wowed by the
“gee whiz” factor.

Summary of Phone Interviews (continued)
Agency

Small urbanized
area MPO;
Interviewed
Executive
Director

Tools Used
Google Maps as a tool
for displaying the TIP,
2030 Long Range
Transportation Plan and
2005 traffic counts

Planning Process
Applications

TIP, Long range plan and See left.
traffic counts data are
presented on website
and used to support
Council decisions.

Transit density and
ESRI GIS - mapping
center coordinates Local, station spacing analysis
for local transit agency.
State and Federal
Medium-Large Geospatial information.
Google Earth also used
Urbanized Area
Places3 (ESRI extension) by local transit agency
MPO.
for communicating
Interviewed the
routing and scheduling.
3-D
Photo
simulations.
Supervising
Senior Research
Analyst

Public
Involvement
Applications

Fairly proactive public
involvement program
with numerous
opportunities to
actively participate in
the process. Interactive
3-D visualization has
not been used for
public involvement.
Focus is on technical
applications.
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Perceived
Benefits
Helps the audience
understand the
location and impact of
proposed projects on
the Plan

Important tool for
public and policy
makers. Availability of
technology has
increased
expectations. Folks
expect to access the
information from
home.

Perceived
Challenges
Principle constraint is
money and lack of
staff sufficiently
trained to maintain
web-based
visualization content.

XI. APPENDIX 4: PROJECTS USING 3-D VISUALIZATION TOOLS
Projects Using 3-D Visualization Tools for Public Participation
Project

Description of Agency Need

Southwest to Northeast
Public meetings for DEIS process supported
Commuter Rail Study. Fort
with 3D visualization video and touring of
Worth Transportation Authority,
transit
line features and community context.
Texas
Green Line Extension Advisory
Group. Cambridge, MA

Citizen group using 3D to explore
alternatives

Interactive 3D Visualization Use
Using Google Earth for public
involvement process. See Research
Case Study
Using Google Earth and SketchUp for
alternatives review. See Research Case
Study

Indian Street Bridge, Florida DOT

Supporting public meetings with interactive Using custom 3D visualization for public
visualization of proposed transportation
involvement program. See Research
designs, traffic, and related data.
Case Study

I-595 Reversible Lanes, Florida
DOT

Supporting public meetings with interactive Using custom 3D visualization for public
visualization of proposed transportation
involvement program. See Research
designs, traffic, and related data.
Case Study

Central Broward Transit Study,
Florida DOT

Supporting public meetings with interactive Using custom 3D visualization for public
visualization of proposed transportation
involvement program. See Research
Case Study
designs, traffic, and related data.

Metropolitan Washington
(MWCOG) Long Range Plan and
TIP Process, Washington, DC

Agency staff is using 3D for project baseline
and transportation data sharing on the web
and visualization in meetings.

Using Google Earth in meetings and
distributing KML format data.
See MWCOG Vignette

CTA Transit System Visualization,
Chicago, IL

Agency staff and partners are enhancing
public understanding of regional transit
assets through. see Shiffer et al 2003

Using Adobe Acrobat pdf with rich media
links, not used directly for public
involvement programs.
Using 3ds MAX renderings from base
Agency and consultants using 3D for
existing condition model developed for
County of Fairfax Tysons Corner
visualization of existing and proposed urban
interactive 3D applications, however
TOD Master Plan
plan around new transit stations.
interactive system not yet publicly
available.
Corvallis Area Regional
Agency using 3D to communicate long range Using Google Earth for communicating
Transportation Management,
plan
plans
Oregon
Atlanta Regional Commision
Livable Cities Initiative

Agency using 3D to communicate project
data to the public

Providing plan data in KMZ format with
recommendations for use in Google Earth

Baltimore Metropolitan Council
Long Range Transportation Plan

Agency using widely available 3D tools to
share transportation plan information

Providing plan data in KMZ format with
recommendations for use in Google Earth

Sound Transit Light Rail
Planning Study, Seattle, WA

Agency and consultants using 3D to better
understand and communicate socioeconomic data and corridor analysis.

Using Google Earth animations on public
web site and interactive tools for project
team reviews.
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XII. APPENDIX 5: RESPONSES TO OPEN ENDED SURVEY QUESTIONS
In your organization, are INTERACTIVE 3-D visualization tools used to support land use
and transportation coordination?

Which of the following
best describes your
relationship to the
transportation
planning process? I
represent a (check one):

Metropolitan Planning
Organization

Private Consultant
Transit Agency
Private Consultant

Regional Planning Agency
County Government

Do not wish to specify

Metropolitan Planning
Organization
Metropolitan Planning
Organization
Citizen
Private Consultant
Citizen

What is your role in
supporting public
participation in your
organization?

Agency director, general
manager, or other top level
official

Planning/Public involvement
staff
Planning/Public involvement
staff
Planning/Public involvement
staff

Response

We use interactive graphics for comprehensive
planning purposes, specifically for developing
alternative land use scenarios and sometimes
corridor analysis.
Allows us to overlay concept plans onto aerials (like
Google Earth) to better understand the land
use/transportation). Also helps to visualize elements
of existing transit stations using obliques.

Community outreach for TOD planning
these tools assist in preference analysis and
potential impact analysis
We have used ArcScene to create a 3D Visualization
presentation by importing Google Sketchup models
into the 3D presentation to better demonstrate
what a future development project would end up
Technology/IT staff
looking like in a designated downtown area.
Often provided by the consultant to better explain
Technology/IT staff
what they are trying to do.
Physical models are used to empower marginalised
Public involvement director or communities in the dealing with issues related to
coordinator
the territory
A more compact land use plan underlies our
transportation plan. Visualiztion is key to helping
Planning/Public involvement some projects gain approval in our local
governments.
staff
Public involvement director or
coordinator
in the early stages of this
Planning/Public involvement
staff
Investigation tool
Planning/Public involvement
staff
Used in presentations and to make assumptions
3-D visualization is used to present plans and ideas
Technology/IT staff
to stakeholders and decisionmakers.
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In your organization, are INTERACTIVE 3-D visualization tools used to support land use
and transportation coordination?

Which of the following
best describes your
relationship to the
transportation
planning process? I
represent a (check one):
Metropolitan Planning
Organization
Academician/Educator

What is your role in
supporting public
participation in your
organization?

Private Consultant

Technology/IT staff
Technology/IT staff
Agency director, general
manager, or other top level
official

Municipal Government

Planning/Public involvement
staff

Private Consultant

Planning/Public involvement
staff

Private Consultant
State DOT

Private Consultant

Private Consultant

Private Consultant
Private Consultant

Private Consultant

Technology/IT staff
Planning/Public involvement
staff

Response

Planning the provide transportation services that
respond to population needs under land use
contraints and opportunities
not directly, but could
We use CommunityViz on combined land use and
transportation projects.
In a recent project a consultant used a 3-D
visualization in a corridor study. Our organization
does not have the technology ourselves.
We use Google Earth Pro which allows the client to
view what we are seeing - i do not know if this is
exactly what you mean
Use TransModeler to show how land use changes
affect traffic volume at the micro level

Scenario planning
Navigating a 3D scene simulating traffic operations
illustrates the impacts of specific land uses and
Technology/IT staff
expected land use trends
I would more accurately say "sometimes." The
visualization may likely be developed for other
Public involvement director or purposes, but supports discussion of land use and
coordinator
transportation choices.
We use TransCAD, which is an integrated
transportation planning and GIS program, to
interactively generate maps, graphics and web
Technology/IT staff
applications.
Planning/Public involvement
staff
Using the TransCAD GIS.
Agency director, general
manager, or other top level
Smart growth studies use it for analysis and
official
presentation.
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In your organization, are INTERACTIVE 3-D visualization tools used to support land use
and transportation coordination?

Which of the following
best describes your
relationship to the
transportation
planning process? I
represent a (check one):

What is your role in
supporting public
participation in your
organization?

Private Consultant

Public involvement director or
coordinator
Planning/Public involvement
staff
Planning/Public involvement
staff

Municipal Government

Technology/IT staff

Private Consultant

Planning/Public involvement
staff

Metropolitan Planning
Organization

Agency director, general
manager, or other top level
official

Metropolitan Planning
Organization

Planning/Public involvement
staff

Private Consultant
Metropolitan Planning
Organization

Agency director, general
manager, or other top level
official
Planning/Public involvement
staff

Private Consultant
Metropolitan Planning
Organization

Private Consultant
Metropolitan Planning
Organization

Planning/Public involvement
staff
Agency director, general
manager, or other top level
official
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Response

Used as needed by the client.
We use overlays of transportation projects on top of
land use photos.
Used to illustrate to the public how land use and
transportation interact.
Currently at a very minimal level as existing staff
have little experience. A move to Corporate GIS
with higher level technical staff may change this.
For land use - to get a feel of contextual urban
concept and patterns in order to incorporate into
specific land plot for design and study
Visualization tools are used extensively in
developing land use inventories and establishing
existing baseline conditions. These inventories are
invaluable in helping us to produce reasonable
forecasts of future population, employment, and
land use.
We currently use 2D graphics to support land use
and tranportation coordination, but are developing
our skill set to include 3D visualization. We hope to
use 3D visualization for our 2035 RTP planning
activities.
E.g. flt throughs along a preferred route / corridor to
illustrate the concept design / design features and
mitigation measures to environemntal impacts.
Traffic generation, land use applications, alternatives
analysis
We are developing a 3D and 4D working enviroment
to better facilitate decision making at a regional
level
In presentations to Member Communities and with
tech. committees.

In your organization, are INTERACTIVE 3-D visualization tools used to support land use
and transportation coordination?

Which of the following
best describes your
relationship to the
transportation
planning process? I
represent a (check one):
Private Consultant

What is your role in
supporting public
participation in your
organization?
Planning/Public involvement
staff

Private Consultant

Agency director, general
manager, or other top level
official
Planning/Public involvement
staff

Private Consultant

Planning/Public involvement
staff

Transit Agency

Private Consultant
Private Consultant
Private Consultant

Planning/Public involvement
staff
Planning/Public involvement
staff
Planning/Public involvement
staff
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Response

I am not directly involved, but some others use this
for LU-T planning.
Use 2d and 3d visual tools to show impact of
alternative project designs on built environment,
impact of alternative alignments on built
environment, and project appearance in built
environment
I'm not sure how, but I know they're used.
Defines highway or corridor transportation and
access to land use. This clearly defines differences
between limited access highways, arterials and
blvds and amounts of land available for different
uses versus amount of land needed for ROW and
higway.
Visualization tools used to show corresponding
effect on land use due to transportation
improvements.
over projets from different agencies
to show different development schemes around
transportation improvements.

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Metropolitan Planning
Organization
Metropolitan Planning
Organization

Agency director, general manager, or
other top level official
Agency director, general manager, or
other top level official

Academician/Educator
Organized public policy
interest group

Planning/Public involvement staff
Observer/evaluator

Private Consultant

Planning/Public involvement staff

Regional Planning Agency

Technology/IT staff

Private Consultant

Planning/Public involvement staff
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Response

Given the availability of technology to
planning, engineering, architecture, and
landscape architecture professionals and the
wide-spread use of GIS it is no longer
acceptable to ignore this type of tool for
public participation except in the most rural
and understaffed areas. People understand
graphics and rarely understand blueprints or
road plans. It should be a requirement for
any new terrain roads or major
reconstruction projects. FHWA now requires
scenario planning in some form for all MPOs;
it should be required in most planning
efforts dealing with the physical
development of the world.
Depends on how widely 3-D tools are used
by that time.
This is not at all relevant to me. This is not
the appropriate use of an on-line survey.
There are a LOT more uses for 3D than just
Transportation!
Project budgets from smaller agencies often
cannot handle the use of interactive 3D
visualization.
I think the time constraints for creating 3D
Visualizations is currently too much for
governmental regional planning agencies to
handle, since the agencies generally have a
lot of other responsibilities from other
grants/funding. I think the private sector
does a much better job at handling such
projects.
this was a helpful survey and it will be
interesting to see the results - it also would
be interesting to know how the public or
end user ultimately views vizualization
(obviously, another survey topic)

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Response

Metropolitan Planning
Organization

Agency director, general manager, or
other top level official

Metropolitan Planning
Organization

Planning/Public involvement staff

Metropolitan Planning
Organization

Agency director, general manager, or
other top level official

Metropolitan Planning
Organization

Public involvement director or
coordinator

Good stuff, but for smaller
organizations/MPOs it is rapidly outpacing
our financial resource base. Hard to keep up,
despite the usefulness of the tools.
For 3D visualization to be effective it must be
easy to create content, easy to use the end
product (i.e. .avi file), and high quality
product.
Our MPO has only been functional for about
3 years. We are now just beginning to
discuss use of various visualization
techniques (including 3-D opportunities). As
we move forward, I believe visualization
techniques will become an increasingly
important component of our public
involvement efforts.
For a small planning agency the cost of the
software and cost of data development
would be obstacles to using Interactive 3D.

Planning/Public involvement staff

As someone who used to work primarily in
public outreach, visualization tools are very
important in bridging the divide between
those "doing" the project and those
"affected" by the project. Public also feels
since of ownership over the data once it has
been presented in such a way that they can
then share it with others and so on.

Planning/Public involvement staff

It wouold seem that community skeptics
would need the opportunity to individually
use the interactive 3-D visualization to their
satisfaction if it is to be effective. Otherwise,
skeptics will regard it as another slick
technique for persuading the community to
support the government's preferred plan.

Private Consultant

County Government
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Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Response

Private Consultant

Public involvement director or
coordinator

Private Consultant

Planning/Public involvement staff

Private Consultant

Planning/Public involvement staff

One of the biggest challenges to using
interactive 3-D tools is convincing the client
(agency) to use them and that they are
valuable to the process and worth the cost. If
funding is limiting on the project, another
constraint is the choice on when to use 3-D
tools. It is important to understand the
phase of the project when it would be most
effective. Also--public distribution is a
challenge. I would like to see more
guidelines/recommendations on this. What
about low-income/minority communities
who may not have a home computer and
cannot pop in a CD?
3-D applications have to be truthful. Pretty
pictures, regardless of number of
dimensions, can fool the eye. Yes, an agency
can influence public opinion via this tool.
Therefore it has to show the positives and
negatives of a design.
The usefulness is greatly enhanced by
populations with high levels of home
internet connections

Public involvement director or
coordinator

It's very difficult to select an
Agree/Neutral/Disagree response for the
prior statements because the effective use of
3-D visualization tools are related to a whole
host of other issues - how members of the
public learn and understand, the public's
relationship with consultants and owners,
the skill of the consultant/owner in
translating the 3-D tool, the 3-D tool itself.
As a result, I answered Neutral on many of
the statements because the statement in
and of itself cannot be evaluated.

Private Consultant
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Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):
Private Consultant

Public involvement director or
coordinator

Do not wish to specify

Public involvement director or
coordinator

State DOT

Technology/IT staff

Citizen

Observer/evaluator

Citizen

Planning/Public involvement staff

Municipal Government

Technology/IT staff

Citizen

Technology/IT staff
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Response

I would be interested in learning more about
how others are using these tools.
Exploring the reasons why users prefer
dealing with 3D versus 2D, what are the
discovery and learning pattern of people
accessing 3D representations of space.
Provide better definition of terms; like 3-D
vs., say "2.5-D", that is: full Z spectrum data
vs. "surfaces only" (one Z data point per X,Y
location); and like interactive vs. other 3-D
uses.
We have only used 3D tools to do Wind
Tower and cell tower analysis. That said, we
found that the biggest issues with using 3D
tools were the time it took for the staff to
learn how to use them _well_, and the very
high cost of the software that does a truly
professional job, as opposed to a -sort of okjob. Tools that blend truly high quality 3D
visualization with GIS are few and far
between, cost a lot, and some of them are
not very stable. This part of the industry has
a way to go before the public can really get
involved.
Discussion of bandwith needs and
limitations to online 3D.
At this time, devoting staff time to
developing 3D data hasn't been a priority.
Managers are probably unaware of the
potential. One high-profile project could
change that.
3-D visualization technology and acceptance
are moving along and a steady pace. As
professionals in the GIS/3-D Visualization
industry, we need to nurture this
progression.

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Response

Metropolitan Planning
Organization

Technology/IT staff

Academician/Educator

Technology/IT staff

Balance the treatment of conditional or
representative information versus illustrative
information for a more comprehensive
analysis tool.
My use of 3D visualization has been limited,
so my answers are based mainly on a difficult
experience with using ArcGIS Explorer to
facilitate public participation. We also work
with a public that does not have access to
most software and does not have a strong
desire to learn many new tools, making our
task of simplifying 3D visualization tools
much harder.

Municipal Government

Technology/IT staff

Google & Microsoft are paving the way for
the acceptance of 3-D visualization as a
viable medium. The GIS world, particularly
ESRI, has been very slow to recognize the
importance of 3-D visualization & as a result,
there is currently a void in the area of
effective data models and data management
techniques. ESRI's Multipatch format has
been around for years, but it cannot be
edited or manipulated using ESRI products &
it cannot participate in true spatial analysis
(ie., line of site, etc). Some of the work being
done by Paul Cote at Harvard is helping to fill
the void in the area of data models, but the
GIS industry must act quickly to fill this void
with better & more useable 3-D GIS data
formats.

Municipal Government

Technology/IT staff

3D is a very low priority for our organization.
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Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Regional Planning Agency

Planning/Public involvement staff

Private Consultant

Community organizer

Private Consultant

Public involvement director or
coordinator

Private Consultant

Agency director, general manager, or
other top level official

Private Consultant

Planning/Public involvement staff
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Response

It takes a long time to create the scenarios
and build the 3D scenes. So, it makes it
difficult to use on daily basis. Projects
typically take weeks if not months as there is
no one single person entirely devoted to the
scenario building.
We need to move from just visualization to
quantitative analysis. For example, a
viewshed needs to account for 3D features
on the terrain. How about modeling a
plume of toxic gas's movement in an urban
environment?
This technology is vital to public
participation, it allows the PI professional to
showcase the project and allows the public
to view and actually see(as I use 3-D) what
may happen in their neighborhood and city,
and how this will impact them.
You need to fix the survey regarding
Question 8, which says, "If you use...." I do
not, yet the form required an answer.
It is important to show the capabilities of
Interactive 3-D visualization and also their
uses - where they can be applied and what is
the advantage of using them

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Response

Private Consultant

Technology/IT staff

Metropolitan Planning
Organization

Planning/Public involvement staff

Interactive 3D is incredibly helpful at
explaining difficult concepts; especially
when a visualization is needed. More robust
then a pre-rendered traditional animation,
interactive 3D (AKA real-time animation)has
the potential to change in real-time based
on end-user input and a pre-determined set
of tools developed by the
artist/programmer. Unfortunately, until
software with real-time engines comes down
in price (or you integrate Open Source
software into your pipeline) coupled with a
lack of technical people to develop content,
this new media (heavily used in the video
game industry)will continue to move slowly
in the construction industry. It has to
become more than a gimmick to justify
using it over a more traditional (and usually
cheaper) form of visualization.
We have not used 3-D visualization tools
before to support our public participation
activities. I suppose they would be helpful. I
would like to see the research results to
demonstrate some methodology and case
studies of using the 3-D tools.

Public involvement director or
coordinator

Visualization, in my experience, is considered
costly and time-intensive to produce.
Resources like Google Earth have provided a
resource that streamlines production, but
there is limited staff knowledge and
licensing issues to deal with. Once the
visualization tool is developed, it gets a lot of
use and is very effective with the public.

Private Consultant
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Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Metropolitan Planning
Organization
State DOT

Planning/Public involvement staff
Public involvement director or
coordinator

Metropolitan Planning
Organization

Agency director, general manager, or
other top level official

Response

Make training widely avaialble through
exportable training packages. Insure that
the software allows easy export of product
to presentation programs and can import
information from spreadsheets and
databases (Excel, Access).
Do not know enough to make meaningful
comments.
I don't see our agency developing this
capability within the next 3-5 years due to
lack of funding and staff time.

Metropolitan Planning
Organization

Planning/Public involvement staff

Municipal Government

Technology/IT staff

County Government

Technology/IT staff

hard to know how much movement during
simulations will make people sick! Now that
the news media uses it (google earth fligh
paths) for almost every news story, people
are use to seeing these animations.
I believe that interactive 3-D visualization is a
very important and useful tool for public
participation. One of the hurdles is
convincing technical staff that it is not simply
a pretty, but useless picture; that the "fancy"
technology of 3D can actually be more
effective that charts with numbers... Many
GIS people do not view interactive 3-D GIS as
"real" GIS.
3-D is perceived as a 'cool' and 'trendy'
technology, but few county employees have
the techincal knowledge or hardware
resources to work with or use it. Heck, we
have trouble training them to open a pdf
quickly and efficiently.

Public involvement director or
coordinator

It can come off as too "polished" or "hightech". Rural, low-income, or some minority
communities may be turned off or think the
wool is being ulled over their eyes.

Private Consultant
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Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Response

Private Consultant

Planning/Public involvement staff

Municipal Government

Technology/IT staff

Create more Awareness and interactive
workshop for participation
Why do you think that Long Range Planning
is limited to State or Regional efforts? It is
also done, in fact more often done, at the
Municipal level.

Planning/Public involvement staff

I think public agencies are just awakening to
the realization that they'll absolutely need to
include these types of tools as time goes on.
We've had members of the public state
explicitly "I won't buy-in to your project until
you can show me a rendering of what you're
intending to build".

Municipal Government

Municipal Government

Technology/IT staff

Metropolitan Planning
Organization

Planning/Public involvement staff
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We created a model of our downtown and
its viewble in Google Earth. The major
problem with 3D visualization is the digital
terrain that you base it on. 30m DEM like GE
are not good enough for towns with varying
topography. Then, you will have the legal
issues of 'that's not what the model showed
would be built' I think the future is 3d
visualization, but we have to set standards
for terrain datsets - what works at a site plan
level would be too detailed at the county
level and visaversa. And who is going to
maintain it when reality changes?
Interactive 3-D visualization tools have some
value when comparing different
development scenarios. However, the
question for us is whether the staff time and
resources needed to create and use these
tools is truly worth the effort. They have a
clear "gee-whiz" factor at meetings, but does
that alone justify the effort?

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Metropolitan Planning
Organization

Agency director, general manager, or
other top level official

Metropolitan Planning
Organization

Public involvement director or
coordinator

Metropolitan Planning
Organization

Planning/Public involvement staff

Metropolitan Planning
Organization

Planning/Public involvement staff

Metropolitan Planning
Organization

Planning/Public involvement staff

Metropolitan Planning
Organization

Agency director, general manager, or
other top level official
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Response

I - 3D is a great tool. It, like many other
technology tools struggles to be accepted,
be cost effective (in terms of software
purchase, licensing, staff experience, etc.)
and the ability of the public to access it in a
meaningful, easily understood and
economically feasible way. Until all of the
pieces come together, we will work with the
products, seek solutions, explore
deployment opportunities and monitor the
cost/benefit versus more conventional tools.
My organization does not now use this
technology but is exploring it to include in
all our our studies, land use coordination and
TIP/RTP work to share info with policy
makers and the public.
Very useful but currently each application
has to be customized to such a degree that it
is neither easy or cheap to implement for
each project/part of the planning process.
We answered this survey with referring to
Interactive 3-D as Google Earth, Microsof
Virtual Earth and our own oblique aerial
photos (Pictometry).
I would like to see examples of 3-D uses.
Possibly a "users group" or "best practices"
web page supported by the FTA/FHWA or
AMPO.
Your questionairre is not very logical. You
made question #8 mandatory, even though
my organization (and myself) have no
knowledge of or use of 3-D techniques. So
my answer is misleading. You either need to
remove the mandatory status of the
question or you need to let the user type in
an "Other" box.

Please provide any comments or suggestions you would like related to this research, the use
of INTERACTIVE 3-D visualization to support public participation, or this on-line survey.

Which of the following
best describes your
What is your role in supporting
relationship to the
public participation in your
transportation
organization?
planning process? I
represent a (check one):

Citizen
Metropolitan Planning
Organization

Community organizer

Metropolitan Planning
Organization

Public involvement director or
coordinator

Regional Planning Agency
Metropolitan Planning
Organization

Planning/Public involvement staff
Planning/Public involvement staff

State DOT

Planning/Public involvement staff

Private Consultant

Planning/Public involvement staff

Planning/Public involvement staff
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Response

I believe public agencies can help public
paricipation by providing this service to be
used in public comment on alternative
scenarios and land ise-transportation
alternatives.
Software is cost prohibitive Staff requires
additional training
We really have not used 3-D, but would like
to. I responded with neutral, a spot in the
survey should reflect non-users. It is in the
discussion mode and we will likely be using
the technology someday. We would be
interested in the survey results. Thanks.
Hopefully it will become a part of all our
planning activities, however, due to budget
constraints. As software, such as
google/sketch and ESRI products evolve it
will become easier to invest and easier to
train staff to make it an every day product.
There has been a ton of progress over last 89 years with GIS software alone. I look
forward to it. A picture says a 1000 words,
and it is more fun, digestable, and
memorable for participants which should
lead to better public involvement.
We are very, very interested in this
technology !!
Cost will make it hard to apply to projects
with many alternatives. Works best, thus far,
for demonstrating design concepts and
visualizing limited project segments.
We are working on a "Decision Commons"
project that is patterned after the ASU
Decision Theater concept. We will be using
this tool on some near term prototype
projects.

